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Robert T. Blake, Class of ‘49 


speaks from experience when he says, 


“AtU.S. Steel, the opportunities are unlimited.” 


“yr 


Bob Blake had his first experience in 
steel mills working there during sum- 
mer vacations from college. After re- 
ceiving his B.S. degree in Electrical 
Engineering, he became an operating 
trainee in U.S. Steel’s Irvin Works. 
During his training program, his 
background and versatility were used 
by the Training Division to develop 
a training program for Electrical 
Maintenance employees. By the end 
of 1951, Mr. Blake had become a 
Foreman with experience in both 
Cold Reduction Maintenance and 
the Galvanizing Department. 

Effort is made to have young engi- 
neers obtain varied experience be- 
fore devoting themselves to one field. 
Mr. Blake feels that, “An engineer- 
ing graduate has practically no ceil- 
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ing provided he has the right attitude 
and is willing.” 

Promoted again in 1954, Mr. Blake 
is now Foreman—Electric Shop in 
Central Maintenance. Supervising a 
crew of 40 men, he is responsible for 
electrical construction work, mainte- 
nance and crane wiring. Mr. Blake 
feels he is in “an interesting and 
challenging field of work.” He has 
found that “U.S. Steel is a highly de- 
sirable employer in this most basic 
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of all industries.” 

If you are interested in a challeng 
ing and rewarding career with United 
States Steel and feel you are quali- 
fied, further information is available 
from your coliege placement direc- 
tor. Or, we will gladly send you 
our informative booklet, “Paths of 
Opportunity.” Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program 
presented every other week by United States Steel. Consult your local 


newspaper for time and station. 
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SCIENCE AND ENGINEERING 
AT LOCKHEED MISSILE SYSTEMS DIVISION 
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MISSILE ELECTRONICS 


m 


Charles W. Goedecke, 
Electronic Design Group 
Engineer, Emerson M. Hoyt, 
Electronic Research Specialist, 
and George L. Larse, head 
of Electronic Systems 
Development in the Flight 
Test Electronics Department, 
discuss important aspects 
of new electronic command 
decoding devices for 
on missile guidance systems. 
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DATA TRANSMISSION LINKS SYSTEMS AND COMPONENTS 


The advancement of missile systems technology 

can be measured to a great extent by increasing demands 
imposed on the ability of electronic systems and 
components engineers. 

Electronic problems encountered in hypersonic flight, 
particularly at high ambient temperatures, require creative 
efforts and coordination of a high order from engineers 

in fields of radar, guidance, telemetry and instrumentation. 


New developments at Lockheed Missile Systems Division 


offer a wide variety of assignments in the following fields: 


Command guidance involving the development and 
application of radio frequency components, video 
amplifiers, pulse circuitry, decoding and control devices. 

Automatic data processing equipment involving analog- 
to-digital conversion circuitry; electronic and magnetic 
storage components, pulse and timing circuitry 
of all types. 

Data transmission and telemetry involving development 
and application of antennas, transducers, FM oscillators, 
VHF transmitters and receivers. 


Those possessing keen interest in both systems and 
component development are invited to write. 


Sedkbed MISSILE SYSTEMS DIVISION research and engineering staff 
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F your answer is yes, you and General Motors may 


have a great deal to talk over. 


Chances are you'd fit in very well here at GM, and we'll 
tell you why. 

No less an authority than General Motors’ President, 
Harlow H. Curtice, has said that GM’s basic approach 
is the attitude of “the inquiring mind.” 

Said Mr. Curtice: “This point of view is never satisfied 
with things as they are. It assumes that everything and 
anything can be improved!” 


Naturally, that kind of industrial philosophy shuts the 
gate on complacency and opens the door for progress. 


It explains why GM leads in so many technical fields. 


It also goes far toward telling why so many GM engi- 
neers succeed in building rewarding careers. 


An important question 


for engineering senwors 






So—if you have an inquiring mind that neither shrinks 
at a challenge nor balks at a chance—why not inquire 
about the opportunities at GM? 


The man to see is your Placement Officer. Or write us 
directly. 


GM Positions Now Available in 
These Fields: 


ELECTRICAL ENGINEERING 
MECHANICAL ENGINEERING 
METALLURGICAL ENGINEERING 
CHEMICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
INDUSTRIAL ENGINEERING 


GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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THE NEW CONTINENTAL, Ford Motor Company’s super-luxury car, is a quality product from bumper to 


bumper. Naturally, the finish is the finest available lacquer based on Hercules® nitrocellulose. Quick 


versatile lacquer is the standard of quality wherever the finest in finishes is 


drying and long wearing, 
sought. (Lacquer for the Continental manuZactured by Rinshed-Mason Co., Detroit, Mich.) 


HERCULES’ CONTINUING EXPANSION is reflected in an 
increase in sales from $7,640,741 in 1913 to $226, 
651,058 in 1955, 11,259 employes, and an unbroken 
history of consecutive dividends since Hercules’ organi- 
zation in 1913, Send for your copy of our annual report. 





HERCULES POWDER COMPANY 
953 Market St., Wilmington 99, Del ‘Sales Offices in Principal Cities H ER 7 Ge Ss ES 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 


EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. CHEMICAL MATERIALS FOR INDUSTRY 








Planned with 

the finest facilities 
»». tO build 

the finest of cars 





Mechanical Contractor: Stantey Canter Co., Deraorr 


...equipped with 
JENKINS VALVES 


The new Continental Division plant of the Ford 
Motor Co, has been built with every facility 
keyed to an avowed purpose .. . producing 
America’s finest motor car, 

All components were selected to meet the highest 
standards of performance, Jenkins Valves control 
the intricate network of pipelines so essential to 
modern plant operation, 

Confidence in the time-proved efficiency, 
economy, and safety of Jenkins Valves is the 
reason why they are chosen for so many of the 
news-making structures that are pacing the ad- 
vance in modern plant design, 

For all cost-wise builders, the Jenkins Diamond 
is a reliable guide to lasting valve economy. 
Jenkins Bros., 100 Park Ave., New York 17. 


a 


Architects and Consulting Engineers: Givre.s, Vatiet, Inc., Detaorr 
General Contractor: H. K. Fercuson Co., CLevetanno 


THE JENKINS VALVES installed in the Continental Division 
plant include many sizes of globe, angle, gate, and check 
valves. The above illustration shows Jenkins Valves installed 
on condensate return pump lines, 

















An Open Letter on Engineer's Day 


To the readers of the 
Cornell Engineer: 


Once again this year, on the 4th 
of May, the Engineering Student 
Council will annual 
Engineers Day, a time during which 
the doors of the five schools of the 
College of Engineering are thrown 
open to welcome inspection by all 
who are interested in the technical 
pursuits of Cornell engineers. This 
event always affords an unparal- 
leled opportunity for students, 
townspeople, and guests from 
to observe, under 


sponsor our 


several states 
ideal conditions, students at work, 
demonstrating their skills at oper- 
ating the multitude of equipment 
that is available to the Cornell en- 
gineer. As well as watching remark- 
able demonstrations of standard 


apparatus and proc- 


engineering 
esses, the visitors to “E-Day” can 
see extraordinary exhibits of special 
projects, school research 


industrial dis- 


student 
work, and 
plays. 
Yearly, thousands benefit from 
Engineers Day—both the engineer- 
ing students and faculty, who see 
the culmination of their planning, 
and our visitors, who, we are sure, 
gain a firmer appreciation for the 


invited 


intimate relation of the technical 
sciences to the larger community. 
Indeed, the Engineering Student 
Council firmly believes that any in- 
dividual, no matter what his back- 
ground, can not fail to be im- 
pressed, not only by the complex 
machines, roaring furnaces, and 
whirring gadgets, but also by the 
immensity and diversity of the vital 
contributions that engineering 1s 
making, at an accelerating rate, to 
countless areas of human endeavor. 
The Council also hopes that visitors 
will find the evidence of an intan- 
gible asset that the Cornell engineer 
has traditionally included as part 
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from the 


Engineering Student Council 
(See E-Day Article on Pages 19-21) 


of his college experience—the belief 
in inevitable technological progress, 
and the sincere desire to be a leader 
in that advance. 

It was not by chance that May 4 
was selected, because “E-Day” is 
traditionally one of the highlights 
of Sub-Frosh Weekend. It affords a 
marvelous opportunity for thou- 
sands of high school students to 
learn something of the engineering 
activities and educational program 
into which they or their contempo- 
raries will enter. We hope that such 
contact with college technology will 


continue to be a decisive influence 
in heightening the interest of many 
prospective Cornell engineers 

This year’s “E-Day” promises 
the most eventful and well-rounded 
program in its history, including 
first-time participation by the Agri- 
cultural Engineers. And so, for the 
entire College of Engineering, we 
invite the Cornell community and 
alumni, the public, and especially 
the Sub-Frosh to attend this annual 
exhibition. 


The Engineering Student Council 
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to success as an ENGINEER 


1. AMBITION —it is assumed you have this in 


abundance or you wouldn't be where you are, 


2. GOOD SCHOOL —you are fortunate studying 


in a fine school with engineering instructors of national] 


3. THE A.W.FABER-CASTELL HABIT — shared 
by successful engineers the world over, It only costs 
a few pennies more to use CasTELL, world’s finest 
pencil, in 20 superb degrees, 8B to 1OH. Choose from 
either imported #9000 wood-encased, Locktite Refill 
Holder with or without new Tel-A-Grade degree In- 


9800 ParenT PENDING TEL-A-GRADE > 


AW. FABER SEBCASTECC ID LOCKTITE s400 2 f= 


dicator, and imported 9030 drawing Leads. 


If you hope to be a master in your profession, use 
Castect, drawing pencil of the masters. 
College store is out of CASTELL, write to us, 


A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3,N. J 


If your 
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Maeeriets and F-84F T 

feaks, and now the super-secret, sup 
mic F-105. And, our Guided Missi 
vision is pioneering in upper atm@s 


republic 
has been 
hatching 
top ideas 
for over 
25 years 
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AN OPEN LETTER ON ENGINEERS DAY 


CORNELL AERO LAB RESEARCH 
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Adjustment of helicopter’s stability 
and control devices by Aero Lab 
Technician 
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\ comparatively small number of 
Cornellians are aware of the fact 
that the University owns one of the 
country’s prominent research labo- 
ratories. The Cornell Aeronautical 
Laboratory, Inc. of Buffalo repre- 
sents a major segment of Cornell’s 
research effort as well as being an 
important research center for the 
entire country. Under the general 
direction of Dr. T. P. Wright, vice- 
president for Research of the Uni- 
versity, the research laboratory has 
been playing a part in the develop- 
ment of air missiles and in the im- 
provement of safety, air and auto- 
mobile, and in many fields of aero- 
nautics. 

The Laboratory has a rather in- 
history. In 1945 when 
airplane companies found 
that they had to consolidate their 


teresting 
many 


holdings in order to economize, the 
Curtiss-Wright Corp. felt that it 
could no longer use its Buffalo labo- 
ratory. Rather than completely dis- 
mantle the equipment and dispose 
of the building, the company gave 
the entire plant to Cornell Univer- 
sity as a gift. This grant included a 
good deal of equipment among 
which was a large subsonic wind 
tunnel. Dr. Wright became Presi- 
dent of the 1948. 


Having greatly expanded since ac- 


laboratory in 


quisition by Cornell, the organiza- 
employs 1,150 
who do research in an extremely 
wide range of studies. Its Director 
is Dr. I. G. Ross. 

During the years of its existence, 
the Cornell Aeronautical 
tory has made many outstanding 
contributions to the field of general 


tion now persons 


Labora- 


science as well aS alr science, One 
of its important developments was 
that of a wind tunnel capable of 
producing wind 
without the problem of unwanted 
interaction betweer. the airstream 
and the tunnel walls. Before the use 


transonic speeds 


of supersonic air speeds, these prob- 
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Cornell Aero-Lab Research 


by 


ALAN S. ROSENTHAL, EE ’60 


lems were not encountered and a 
wind tunnel like the one used at 
Cornell Aeronautical Laboratory 
was adequate for measuring the in- 
teractions between the plane model 
and the airstream. However, as air 
speeds increase, the interactions be- 
tween the airstream and elements 
of the tunnel becomes noticeable, 
prohibiting testing in the transonic 
range. 

Although the interaction effects 
stemming from model support sys- 
tems probably never will be entirely 
eliminated, they have been mint- 
mized by placing the model-support 
strut where it has the least effect 
Along 
with this so-called sting-type sup- 


out the rear of the model. 


port have come intricate miniatur- 
ized balance systems using electri- 
cal strain gauges mounted right in- 
side of the test model. 

effects contrib- 
uted by the tunnel walls were not 


The interaction 


as easily remedied as was the inter- 
ference problem posed by the model 
support system. kxperiments 
showed that the interaction effects 
caused by the walls were actually 
two-fold: those interactions which 
occurred at transonic speeds and 
prevalent 
The main 


confronted the re- 


those which became 


at supersonic speeds. 
problem that 
sears’: technicians in transonic 
speed « "streams was the fact that 
the walls :» a conventional wind 
tunnel actually squeezed the air- 
streams together causing inaccurate 
results; coupled with this was the 
reflection of a back 
from the wall onto the model. A 
suggested cure for the problem was 
the removal of walls entirely, but it 


was found that this remedy caused 


shock wave 


the streamlines to become dilated 
The answer to the entire problem 
seemed to be a compromise between 
walls and no walls. That is, a tun- 
nel with alternate walls and slots, 
(open sections) running in the di- 










rection of the airflow 

Che slotted-wall wind tunnel was 
a possible combination. Because of 
the sharply discontinuous nature of 
disturbances in a supersonic stream, 
however, the large alternate solid 
and open sections of the slotted wall 
result in alternate compressions and 
expansions, which do not merge and 
self-cancel and are reflected back to 
the model. The Laboratory in its 
approach to the wave cancellation 
problem reasoned that the use of a 
porous wall, that is, a wall having 
continuously distributed open and 
closed sections rather than one hav- 
ing discrete, large-s« ale open and 
closed sections, would result in coa- 
lescence or absorption of the reflec- 
tions close to the wall and yield a 
considerable attenuation of the re- 
flected disturbances at the model 
location 

The solution of the problem 
proved to be the use of perforated 
metal sheets for tunnel walls. Ex- 
verihed the efficacy of 
this system, and, at 


periments 
present, the 
United States Air Force iS Sponsor- 
ing further investigation in this 
area including rebuilding of the old 
subsonic tunnel. 

wind 
tunnel was a Cornell Aeronautical 
Laboratory project closely related 
to the field of aviation. Many of the 


The development of the 


organization's projects seem to be 
further afield from aeronautics. One 
such project was the development 
of a building that could be sup 
ported by air. This type of struc 
ture was needed to protect large, 
long-range radar antennas against 
high winds and 


weather. The 


severe winter 


mushroom shaped 
called “Fa 


to withstand 


structures, commonly 


” 
domes , were found 
the imposed stresses of the elements 
while they did not 


transmission 


interfere with 


The radomes, which were devel- 
oped by C.A.L. and tested on its 


9 








premises, provided interesting prob- 
lems in construction techniques. 
Aerodynamic loading is quite dif- 
ferent on radomes than on conven- 
tional structures because of the ra- 
domes’ smooth, spherical shapes. In 
addition to the normal wind pres- 
sure, high negative pressures (pull- 
ing out on the envelope instead of 
pushing it in) are developed which 
reach a maximum in a plane ap- 
proximately ninety degrees to the 
wind direction. These aerodynamic 
loads, together with the inflation 
pressure, result in a wide variation 
of the load action on the surface of 
the radome. 

The amount of distortion in air- 
inflated structures depends on the 
shape, loading, materials used, and 
general design Excessive distortion 
structures will alter the 
because the 


of such 
aerodynamic loading 
new shape causes a change in air- 
flow across the surface. This effect 
produces still further alteration in 
loads and may result in excessive 
stress concentrations. The spherical 
shape of the air-supported radome 
was chosen because spherical units 
can redistribute load with a mini- 
mum of distortion, 

Another problem with which 
technicians were confronted was the 


My, cs SS 
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question of the type of material to 
be used for the structure. The poor 
tear resistance of conventional fab- 
rics proved to be a major difficulty. 
However, materials development 
programs were initiated, and new 
fabrics and coatings became avail- 
able. C.A.L. has developed a two- 
ply material which can be punc- 
tured with an 8-inch spear while 
under full design load without fur- 
ther ripping. Synthetic yarns have 
been developed which, when used 
for coated fabrics, provide a 
strength-weight ratio equal to that 
provided by aluminum or structural 
steel. Many of these new materials 
have weathering and sunlight re- 
sistance much better than that nor- 
mally associated with synthetic fi- 
Maintenance problems are 
thereby greatly reduced. 

Although the air supported build- 
ing principle has been used success- 
fully in many military camps and 
radar stations, its major advantage 
may well lie in commercial areas of 
use. The advantage of inexpensive- 
ness and the absence of supporting 
structures make it appear quite 
possible that the structure will be 
extensively for commercial 


bers. 


used 


purposes in the near future. In fact, 
according to Dr. Wright, the Uni- 


Sigs 


Cut-away view of the Cornell Aeronautical Laboratory's new variable density wind tunnel. 





versity is considering the use of the 
“radome type” structure for the 
proposed ice skating rink. 

Because of the need for air locks 
or some other means of preventing 
excessive loss of air when entering 
or leaving air-supported buildings, 
the feasibility of handling large 
crowds in this type of structure 
has been frequently 
A simple air lock might be 
used on the majority of air sup- 
ported structures today but it is not 
a necessary restriction. Revolving 
doors of a relatively simple design 
can be used to provide for contin- 


questioned. 


uous passage of people with a mini- 
mum loss of air. The air that is lost 
through the doors is easily replaced 
by the large volume, low pressure 
blowers which would be used both 
for ventilation and inflation of the 
structure. Whether the higher pres- 
sure inside the building would cause 
discomfort to the occupants also 
has been questioned. A pressure dif- 
ference of only a few ounces per 
square inch is required to support 
the roof of even very large struc- 
tures. Inasmuch as this pressure 
difference is far below the pressure 
changes which occur in the normal 
atmosphere from day to day, no 
physical discomfort should result. 
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The 


structure inflated is not overly dif- 


problem of keeping the 
ficult. Even power failure or me- 
chanical failure would not cause the 
structure to deflate 
mechanical failure, standby blowers 
would be on hand. A small standby 


In case of a 


power unit would be kept in case 
of a power failure. If the blowers 
were to stop for an_ extended 
period of time, the enclosure is so 
large in comparison to the various 
openings that it would settle ex- 
tremely slowly. Moreover, a light- 
weight cable system could be used 
to prevent the roof from settling 


too far in case of an emergency. 
One important program of Cor- 
nell Aeronautical Laboratory is to 
investigate the problems of auto- 
mobile safety and to attempt to 
reduce the number of accidents 
Working under the premise that a 
certain number of automobile acci- 
dents are unavoidable, technicians 
have attempted to find methods 
by which an individual can be in 
a severe traffic accident and still 
survive. In this area of research 
C.A.L. has 
pioneer. An article in the February 
19, 1956 issue of the New York 
Herald Tribune mentions the or- 
ganization’s part in the recent cat 


been a notewort hy 


safety improvements. [The Cornell 
Aeronautical Laboratory is not the 
only Cornell organization working 
on automobile safety research. The 
Cornell Committee for Transporta- 
tion Safety Research has C.A.L 
as a member as well as segments of 
the campus here at Ithaca and the 
Crash Injury Research Group at 
the Cornell University Medical 
College in New York City. The 
purpose of this committee 1s to 
determine ways to reduce the num- 
ber of deaths and injuries due to 
automobile accidents 

The basic premise under which 
C.A.L. has been working in auto 
safety is that of a “package deal.” 
The Laboratory is treating the 
problem as though automobile pas- 
sengers were items in a containe! 
Since no one would consider send- 
ing a package loosely wrapped on a 
technicians have 


journey, C.A.L 
developed devices like car safety 
belts to give the passengers the 
protection of a carefully wrapped 
package. The safety belt is an item 
carried over directly from air safety 


techniques. 
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Exterior of the air-supported radome designed by the Cornell Aeronautical Laboratory 


It is not necessary to cite specif 
figures here regarding the potency 
of the safety belt. Although the 
New York Herald Tribune did not 
use percentages that would indicate 
the belt’s effectiveness, let it suffice 
to Say that after exhaustive re- 
search the Laboratory found that 
safety belts are a great help in the 
prevention of deaths and injuries in 
automobile accidents. In their re 
search, they used complicated de- 
vices to bring the crash test car to 
an abrupt stop, meticulously con- 
structed dummies to simulate pas- 
sengers, and a great deal of photo- 
graphic equipment so that the ef- 
different 
safety devices could be 
observed. They thought that the 
safety belt effective 
enough to warrant that a universal 


fects of accidents and 


act urate y 
would be 


“do it yourself” seat belt be de- 
signed. [his product, produced by 


Cibo 


Despite these convincing proofs, 


is now on the market 


the technicians realize that travel- 
ers may be reluctant to use the 
belts. Although the research work- 
ers feel that cars will be designed in 
the future so that the functions of 
the safety belt will be accomplished 
with absolutely no inconvenience, 
this time is some time away and 
waiting for these developments to 
occur could prove fatal 

Cornell 


Aeronautical Labora- 


tory’s extensive tests still leave 
some questions about the best ways 
to reduce fatalities caused by seri- 


ous accidents Steps originated at 


C.A.L 


have taken to provide better “pack- 


which car manufacturers 


aging” for the passengers include 
locked 
doors, and specially designed steer- 
All these contribute to 
travel, but 


padded dashboards, safety 


ing wheels 
safer there is still a 
“long way to go” before research is 
completed 

These projects are only a very 
few of the many fields of study in 
C.A.L. is engaged. Many 
more problems have been investi- 


which 


gated, and progress has been made 
At this mo- 
ment the Laboratory is engaged in 
government 


toward their solution 


research, much of it 
classified, as well as many other 
P 

rogress is contin- 


ually being made 


helds of study 
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ampbell’s Bluebird 


The sound barrier and the four 


mimute mile have been the two 
most recent stumbling blocks in the 
path of man’s quest for greater 
speeds. These, plus the most recent, 
the water barrier, comprise an im- 
mortal triumvirate which will en- 
dure as a symbol of the great 
achievements of the ‘Twentieth 
Century. The first 
successfully surpass the water bat 


rier was Donald M. Campbell in his 


living «man to 


jet-powered speedboat, Bluebird 
Thirty four year old Campbell is 
the son of the late Sir Maleolm 
Campbell, holder of many land and 
water speed records The name, 
Bluebird, was originally used on Siu 
Malcolm’s propeller driven speed 
boat, which set the world’s water 


141.7 


This record was held 


speed record at miles per 
hour in 1939 
by Sir Malcolm until his death in 
1949, at which time Don began at 
tempts to surpass his father’s mark 
For three successive years, mistfor 
tune and unforseen accidents pre 
vented Campbell from 
this goal, Meanwhile, in the United 
States, Stan Sayres had brought the 
record up to 178.5 miles per hour 
with his Slo-Mo-Shun IV. Stull 


standing, this record is believed to 


achieving 


be a maximum speed for propeller 
driven boats, and especially those 
of the conventional hydroplane de- 
sign 

At speeds in excess of 180 mph, 
the nose of the craft tends to reat 
up out of the water. If this effect 
becomes excessive, the air blast will 
cause the boat to be momentarily 
airborne, which at high speeds ts 


nearly always disastrous. The ans- 
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wer to higher speeds seemed to lie 
in a new hull design, but it was 
soon found that this change would 
have to be accompanied by a 
change of powerplant, and the jet 
was the obvious solution. The idea 
for a jet driven speedboat is not 
new, however, for as early as 1952 
John Cobb, holder of the world’s 
land speed record, tested a jet pow- 
ered boat at Loch Ness, in Scotland. 
Cobb’s tests proceeded according to 
schedule until his Jet Crusader be- 
gan to approach 200 mph, when a 
slight shaking was felt. The Cru- 
sader did 206 mph on the first part 
of the official record run, but be- 
fore Cobb could turn around for a 
return trip, the boat mysteriously 
accident 
1954, 
Verga was 


disintegrated, A smiliar 


occurred in the Autumn of 
Italy’s Mario 
killed when his jet boat approached 
200 mph and suddenly flew apart. 

The Water Barrier was becoming 
more clearly defined. Two hundred 
mph seemed to be the maximum 
water speed before boats flew apart 


when 


in much the same way as planes 
did when approaching the sound 
barrier a few years ago. 


The Water Barrier 

Campbell believes as boats ap- 
proach 200 mph, 
pressures between the hull of the 
boat and the surface of the water 


speed-created 


cause a shaking which will inevit- 
ably tear apart the boat. The con- 
sequences of this phenomena were 
grimly evident to Cobb and Verga. 

The sound barrier is a series of 
sound 


shock waves created by 


waves which are compressed by an 


Camp- 
bell believes a parallel situation in 
the water causes an uncontrollable 
pitching of the boat, which has 


airplane’s forward motion 


given rise to the water barrier, o1 
oscillation barrier. As a boat nears 
200 mph, the high frequency vibra- 
tions in the water reach the point 
where the boat can no longer ab- 
sorb them, metal fatigue results, 
and the boat flies apart. Campbell 
believed that the boat, to break the 
water barrier, must possess extreme 
strength, have a small area of sur- 
frontal 
areas to minimize flight tendencies 


Out of these ideas the Bluebird J] 


was born. 


The Bluebird II 


Campbell and his crew of engi- 
neers began work on the design of 
the Bluebird in the late part of 
1949, and by the summer of 1955, 
the Bluebird IT was making trial 
runs of over 180 mph. Over two 


face contact, and = small 


years of actual construction time, 
at 11 hours a day, and $80,000 went 
into the Bluebird. Thirty wind tun- 
nel and towing tank models were 
built and tested before the final 
design was chosen. Then a radio- 
controlled model was built, incor- 
porating all the desired features in- 
to a working replica. This mock 
Bluebird was successfully tested at 
90 mph on Lake Ullswater. Satisfied 
with the results of three year’s 
work, Campbell then began full 
scale production on the Bluebird 11. 

The completed Bluebird IT is a 
24% foot long, 2% ton, steel framed 
hull, with two forward floats on 
which the boat rises when it reaches 


THE CORNELL ENGINEER 





Donald Campbell, son of the late speed king Sir Malcolm Campbell, pilots his jet-engined speedboat bluebird over lake at Ullswater 
Westmoreland, England, July 12. During test run on that day Campbell unofficially broke world speed record, traveling nearly 


1) mph. The high tensile steel 
frame Is covered with a corrugated 
aluminum alloy inner skin to stiffen 
the frame and reinforce the smooth 
alloy outer skin. The 


satety 


aluminum 
estimated factor is twice 
that of a supersonic jet fighter 
| hat Is, the Bluebird IT is suppose d 
to be able to withstand a decelera- 
tion or shock of 27 Gs. The chosen 
Metro-Vickers 
turbojet design which develops 4000 
Dual air intake 
ducts are located on either side of 
the hull directly behind the entirely 
glass-enclosed cockpit 
the cockpit are the two floats, on 


power-plant 1S d 


lbs static thrust 


Alongside 
which the boat planes. Two sup- 
porting steel spars project from the 
hull, one aft and one forward of the 
cockpit to hold the floats in place 
These, also, are covered with a skin 
of aluminum alloy to reduce wind 
resistance and add strength. The 
a broad, flat 
planing area, which forms the final 
surafce of the thre 
Located at the 

ballast tanks 


stern of the craft is 


supporting 
point planing hull 

stern also are two 
which may be drained or filled to 
any level to adjust the trim of the 
boat. They may also be removed 
for alterations or repairs to the hull 
or engine. [he 50 gallon circular 
fuel tank, which girths the turbo- 
jet about its forward section, 1s 
placed at the center of gravity in 
order that it may empty during a 
run without altering the boat’s bal 


ance due to loss of the fue l’s weight 
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200 miles an hour. 


Controls 


The cockpit of the Bluebird I] is, 
in itself, a masterpiece of engineer- 
ing foresight. The dashboard con 
tains only tour instruments 
tachometer, fuel gauge, 


tailpipe temperature gauge, and au 


pressure 


speed indicator The airspeed is 
conveyed to the instrument panel 


by means of external pitot tubes, or 


pressure heads, mounted on the for 


ward section of the floats. On the 
cockpit floor, directly 
the specially designed pilot’s seat, 
is the foot throttle and a left foot 
rest. The hand throttle, foot throt- 


in front of 


tle governor, and fuel control switch 
are mounted on a panel accessable 
to the pilot’s left hand. Also, on 
the left side of the cockpit, slightly 
instrument panel, are 
knobs for 
valve for unburned fuel and a re- 


brake 
The pilot’s right hand 


below the 
the control the dump 


lease for the emergency 
parachute 
is left free to control the steering 
wheel, from which there is a me 
chanical connection, by means of a 
gearbox and control rod, to the 
port-offset rudder. The small rud- 
det was moved to one side alter a 
few trial runs, in order to avoid 
the hull backwash that occurs at 


low speeds 


Safety Devices 


[here are many safety devices on 
board which may not be accurately 


termed controls, but which are in 


valuable to the boat's success. Be 
hind the pilot’s head, in a special 
compartment, is the electronic 
equipment. [his consists of a trans 
mitter and which — are 


tuned to the 


receiver, 
radio equipment in 
Campbell's shop Placed at all stra- 
tegic points on the boat's hull are 
strain gauges, vibration measuring 
devices, and roll and pitch indica- 
tors These are all wired to the 
telemetering system, which auto 
matically relays all the information 
gathered to shore, whenever the 
boat is in operation. The six-chan 
nel high-frequency set also pro 
between the 


event that something goes wrong 


vides for intercom 


pilot and his men on shore 


during a run, or any part of the 
boat shows excessive strain or vi 
vital 


brations, the Statistics are 


instantly transmitted to shore, 


where te le Vision screens, O8¢ illo 


scopes, and other high precision 
electronic devices inform the shore 
crew to warn Campbell of troubl 
intercom. The unit also 


a check on itself. In the 


event that any part of the warning 


over the 


prov ice S 


system or controls should fail dur 
ing Operation, a buzzing sound 1s 


immediately heard in the pilot's 


headphones All information radio- 
ed to shore is electronic ally record 
ed, even while it 1s being received 
Ihe reasons for this are to preserve 


all the 


future use, 


valuable information for 
or, if an ace ile nt occurs, 


(Continued on page 16) 
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the statistics will still be on record 
for the exploitation of following ex- 
perimenters. In Campbell’s own 
words: “If she goes down, at least 
all that data will stay 
dry.” 

All the equipment hitherto des- 
cribed has been designed for the 
purpose of foretelling and prevent- 
ing any mishaps while the boat 1s 
being tested. But just as a means 
for conserving the technical data in 
the event of an unforseen disaster 
calculated, 80 


valuable 


was painstakingly 
were the means of saving the life 
of the pilot, and as much of the 
boat as possible. 

The specially designed pilot’s seat 
mentioned previously, is In reality 
an upward ejection seat that func- 
tions in much the same way as 
ejection seats in modern supersonic 


airplanes, The brake 


emergency 
parachute also serves a dual pur- 
pose. It may be used to slow the 
boat to a stop after a trial run, or, 
in case of an accident, it will auto- 
matically jettison from its compart- 
ment in the boat’s stern and slow 


the craft to a controllable speed 


Models of the boat’s cockpit and 
seat were tested in submarine tanks 
for pressure leaks to an estimated 
depth of two hundred feet below 
the surface, and with the help of 
Leo Villa, Sir Malcolm’s top me- 
chanic, a pressure suit was develop- 
ed for Campbell to wear that wou!d 
provide him with a 45 minute sup- 
ply of air under water, conscious 
or not. 


Testing The Bluebird 


By early summer of 1955, the 
Bluebird was complete and ready 
for its first trial runs. In the early 
tests at Lake Ullswater, England, 
Campbell guided the shiny dart 
across the surface of the lake at 
150 mph with the throttle open 
half way. A few days later a trial 
run of 180 mph was made with 
still plenty of power in reserve. It 
was then, however, that a fault 
in the hull design was noticed. As 
soon as 180 mph was reached, fly- 
ing spray from the boat’s wake 
clouded the windshield so Camp- 
bell could see nothing. One month 


was set aside to correct this fault, 





but it was more difficult than orig- 
inally believed, and an additional 
before the 
elimi- 


month was necessary 
problem was satisfactorily 
nated. The eventual solution was 
the insertion of two aluminum 
plates, or baffles, between the nose 
of the boat and the inboard side of 
each float. Incorrectly placed, these 
could cause additional wind resist- 
ance and flight tendencies, so the 
angle of the baffles had to be care- 
fully and accurately determined be- 
fore further high speed tests could 
be accomplished. After the installa- 
tion of the baffles, there was only to 
wait for the right weather for the 
final trials, and then the official rec- 
ord run. Finally, one afternoon dur- 
ing the last week of July, 1955, 
weather conditions were favorable. 
Lake Ullswater was a mirror, un- 
broken but for the waiting form of 
the potent Bluebird. Receiving a 
call from his Chief Engineer, Camp- 
bell left his chess-board and raced 
to the dock, where his crew of help- 
anxiously The 
powerful jet whined tito life and 


ers were waiting. 


(Continued on paye 30) 
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Fifty years ago the phrase “agri- 
cultural engineering” had hardly 
been cotnen. Last fall the Cornell 
Department of Agricultural Engi- 
neering started to MOVE ‘Mtoe ves Lew 
quarters, $2.75 million Riley-Robb 
Hall, just east of Alumni Field and 
story 
which had served the department 
for the previous 43 years. The rapid 
growth of this youthful department 
at Cornell has paralleled 
throughout the country by the at- 
tempt of the profession to keep up 


west of the one building 


been 


with farm mechanization, the mon- 
ster which it was created to tame 
and guide. 

The department had its roots in 
the Department of Rural Engineer- 
ing and Architecture, 
1907 with offices in the basement 
of Roberts Hall. This early depart- 
Professor 


Riley, who 


created in 


ment was organized by 
kmeritus Howard W. 
headed it under its numerous titles 
until 1944. Cornell’s department 
was one of the first in the country, 
and was founded the same year as 
the American Society of Agricul- 
tural Engineering, of which Profes- 
sor Riley was a charter member and 
later a president. 

‘| he name was not the only ever- 
changing quantity in the depart- 
ment; in 1912, the renamed Depart- 





ALAN CARLIN, EP ’60 


ment of Bar Mecha, moved to 


a 40 by “ foot “temporary” 
wooden structure on the site of the 


Mann Library 


merous moves and additions, this 


presen: Despite nu- 
building was still occupied by the 
department last year. The first of 
these additions was built around a 
(‘ase thrashing machine the follow- 
ing year and, surprisingly, named 
Case Hall 
was switched for a second time to 
the Department of Rural Engineer- 
ing. Another “temporary” addition, 
a 40 by 90 foot laboratory, was con 
1918. Finally, in 1924 
the building was moved to its pres- 


“his same year the name 


structed in 


ent location on Judd Falls Road, 
and six years later the department 
name was switched to its present 
form. The only acquisitions after 
that time were two quonset huts, 
1947-48, and the U. S 


Army corps of Engineers’ Soils and 


built in 


Concrete Laboratory, acquired in 
1949. 

\ post wal State building plan 
ning committee started plans for 
the new building in 1944, and archi- 
tects (Coffin and Coffin of New 
York City) were engaged in 1946 
Just one 


more prerequisite Was 


needed—money. The 1953 Legisla- 


ture finally appropriated it, and 


ground Was broken that Sep 


Phot: 


Professor O. C. French holds door of new agricultural eng- 


ineering building open for Professors Emeritus Byron B. 


Robb and Howard W. Riley to whom the building was 


dedicated. 
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Aerial view 


Ag Engineers Use New Building 


tember. The first steel beam rose 
March 4, 1954; during the next two 
months, workmen riveted together 
570 tons of structural steel, besides 
the 240 tons already tmbedded in 
concrete. The building was enclosed 
by winter and first occupied in Oc- 
tober, 1955, when it was dedicated 
to Professor Riley and to Professor 
Emeritus Byron B. Robb, Cornell's 
first student in agricultural engi- 
neering and director of the depart- 
ment from 1945 to 1947. Although 
hammering ts still audible from 
within at times, the exterior of the 
five-story head building and two 
story wings are now finished, with 
their brick 


granite, limestone, and marble The 


walls, trimmed with 


construction costs amounted to 
$2.25 million dollars and equipment, 
$490,000; the Department gained 
110,000 square teet of floor space, 
enough for laboratories, classrooms, 
and offices for the entire depart- 
ment 

The new building will be used by 


the Department to carry out its 
three-fold 


instruction, extension teac hing, and 


responsibility resident 


research. The teaching program 1s 
two fold; besides offe ring 19 courses 


to approximately 650 College of 


(Continued on page 0) 
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Professor David Dropkin 


Professor David Dropkin of the 
Mec hanu al School 
has been Cornell 
most of his life. He 


engineering 
associated with 
University 
started studying 
gineering at Cornell University in 
1929. In 1933 Dropkin 


received his M.E. degree from the 


mechanical en- 
Professor 


University; this was soon followed 
by M.M.E. and Ph 
In 1936 Professor Dropkin was 
appointed a McMullen Research 
Scholar, a position he held for one 
The following year he was 
Research 
1943 
Westinghouse 
From 1941 to 
1943 he also held the position of 
Instructor at Cornell 1943 
until 1946 Professor Dropkin was 
Mechanical 
engineering. In 1946 he was named 


Mechanical 


D. degrees. 


yeal 
appointed a Associate 
1938 
Dropkin was a 


Researe h 


Krom until Professor 


Assoc late. 
From 


Assistant Professor of 


Associate Professor of 
engineering 

Professor Dropkin has done re- 
of subpects 


search on aeévariety 


mostly concerned with heat trans- 
fer for several industrial organiza- 
tions and institutions, One of his 
most interesting research problems 
concerned heat transfer in liquid 
metals. In 1949, Professor Dropkin 
was appointed Visiting Engineer at 
Brookhaven National Laboratory 
In the year he spent at Brookhaven 
he was concerned with heat trans- 
fer problems of atomic reactors. 
Because of the classified nature of 
the project entailed, However, the 
not free to explain in detail what 
the project entailed, However, the 
interest and 


project was of such 


importance that the following year 
Professor Dropkin sent one of his 


more advanced graduate students 
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to do further work in that general 
field. The work this 
helped to qualify him for his Ph. D. 
When this student graduated from 
Cornell, Professor Dropkin sent an- 
other graduate student in his place. 
So far, this system has worked out 


student did 


fine for all concerned: the research 
done is very valuable to the govern- 
ment; Professor Dropkin’s students 
get to work with project apparatus 
otherwise out of their reach (e.g., a 
$100,000) mercury 
now in operation); and 


heat exchanger 
Professor 
Dropkin can help keep the project 
which has 


advancing—a_ project 


held his interest ever since he began 
working on it. 

When Professor Dropkin started 
doing research in the field of heat 
transfer, he found that he needed a 
room which could be maintained at 
a constant selected temperature in 
which to run his experiments. So 
before 1940, he designed a constant 
temperature room which was con- 
structed at Cornell. Later he de- 
signed a second larger room which 
was insulated on all sides, floor, and 
thick cork. 


refrigeration units 


ceiling by slabs of 
Heating and 


(Continued on 


page 52) 
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Student examining Cornell's Van de Graaf generator. 


E-Day At Cornell 


Engineer’s Day at Cornell is the 
annual Spring “Coming-Out Party” 
Dome 
engineering 


Archi- 


exhibits, both in 


for the denizens of Sibley 
I: a h ot the 


schools plus the College of 


seven 


tecture provide 
their respective buildings and at 
various outdoor 
somewhat representative ol the 
work being carried on in the col 
leges. The foreign car exhibit, one 
of the highlights of last year’s | 
Day. which was located in front of 
Sibley Hall by the ME school, will 
probably be continued this year, 
with more and newer cars 

Color television Is expected to be 
shown by the EE school, accord 


Mackensie, k-Day 


Chairman for the College of Elec- 


ing to Lee 


trical I ngineering who also spoke 
reshowing the color 


hopefully of 


organ, a Marve lous ( le ctroni cd Vice 
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spots, whi h are 


which transforms music into color 
ful patterns. An extensive indoor 
exhibit is planned by the college 
of Metallurgical Engineers. Gary 
Kirby, chairman of this division 
has plans for demonstrations of the 
foundry’s are furnace and welding 
equipment. There will also be dis- 
plays, both in the foundry and in 
Olin Hall, of surface hardening ex- 
metallography The 
engineering Phy 
sics will sponsor presentations at 
Newman and Rockefeller Halls, in 
both of which the Nuclear labs will 
be open to the public. In Rocke- 
feller lecture room A, fifth year 
EP's will 


lecture demonstrations of 


periments of 
Department of 


present some of the 
favorite 
Professor Grantham, former Physics 
115-116 lecturer, which have won 
his weekly hour the title of 


“Grantham’s Circus.” 


[his year for the first time, the 
Agric ul 
tural Engineering will have displays 


three-year old college ol 


on E-Day. Lacking a convenient 
location in which to show their 
exhibits, the Ag. Engineers will 
most likely be outside, perhaps on 
the site of the recently-razed Naval 
Gun shed 

Baldwin 
this year’s Publicity Chairman, the 
1956 K-Day 


provement in coordination between 


According to Roger 


should show an oim 


the various s« hools, although many 
of the exhibits will be the same as 
last year’s 

Other students acting as E-Day 
Baldesch 


wieler, judging chairman, jim kran 


Chairmen include John 


cis, program chairman and Jac k 
Hanna, 
Day 


Chairman cf Engineer’ 
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FRESHMAN 


| RA wif \{f5 


fr CLEARY THEORY 


Exhibit of freshman drawing projects 


Gas crucible furnace used for melting metal 
in the foundry 


Large tractor used in earth-moving projects. 
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Metal machine lathe being operated by a 
prospective engineer 


Freshman engineer demonstrating use of a 
theodolite 


Making a compression test on one of the 
University’s testing machines 
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A4D, ‘SK YHAWK"'— smallest, lightest 
atom-bomb carrier 


F4D, 'SKYRAY"’ 


only carrier plane to 
hold official world’s speed record 
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C-124, “GLOBEMASTER" — world’s 


largest production transport 


A3D, ‘SK YWARRIOR" 


largest 
carrier-based bomber 
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Engineers: 
join this 
winning 
team! 


At DOUGLAS you'll be joining a company in which the three top 





“NIKE''— supersonic missile selected 
to protect our cities 


executive officers are engineers... you'll be associated with men 
who have designed the key airplanes and missiles on the American 
scene today! Nothing increases an engineer’s ability faster than 


working with other engineers of top calibre. 


Not only is Douglas the largest manufacturer of commercial aircraft 
in the world, but it also produces outstanding aircraft and missiles 
for every branch of the armed services! This diversity, besides 
giving you job security, provides unequalled opportunity 


for the engineer with an eye to the future. 


DC-7 ‘SEVEN SEAS" 
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RB-66 — speedy, versatile 
jet bomber 





America’s 
finest, fastest airliner 





D558-2, “SK YROCKET’’— first airplane 
to fly twice the speed of sound 


Challenging opportunities now 
exist in the following fields: 


Mechanical design 
Structural design 

Power plant installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 

Stress analysis 

Servo mechanisms 
Acoustics 

Electronics 

Mechanical test 
Structural test 

Flight test 

Process engineering 
Missiles 


cA Brochures and employment applications are available at your college placement office. 


, : xX 


First in Aviation 


For further information relative to employment opportunities 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, Employment Manager... Engineering General Office 
3000 Ocean Park Bivd.... Santa Monica, California 
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Build your future on these 
3 Growth Industries... 


MANUFACTURING — There are 51 Allis- 
Chalmers motors in this lineup of machine tools 


designed for high automobile production. 


HERE IS much talk today about growth companies. Allis- CONSTRUCTION —Crushers like these from 
Chalmers is one of them, supplying machinery for three Ailis-Chalmers process the enormous quantities of 
basic industries— manufacturing, construction and power. aggregate for the booming construction industry. 


Therein lies an opportunity for you, since Allis-Chalmers 
builds many types of equipment. 


... for a manufacturing industry that must increase output $3.5 
billions by this time next year. 


. . . for the construction industry that is destined to spend many 
billions of dollars on highways in the next ten years. 


. . . for the electric power industry that will double its capacity 
by 1956. #1 


Here’s what Allis-Chalmers offers to Young Engineers: 


A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: 
Electric power, hydraulics, atomic energy, ore processing. 

There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 


s 


— 
POWER GENERATION —Allis-Chalmers is 
helping meet growing power demand with equip- 
é “ase — lez » is-Chz ars. As » A-C jf 
In any case learn more about Allis- halmers Ask the A ment sock 0 tide 180,000 twa trendiermer. 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 


oe a ty % Plants and Sales Offices 
A-4684 all over the World 
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Fill these shoes and there are 


OPPORTUNITIES UNLIMITED 
for you at AC 
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No job experience necessary. We will train you in the following capacities: 











Mechanical Engineers. Coordination of complete product placement in field activities as engineering representatives 






designs on precise mechanical or electro-mechanical instru for our air-borne electronic equipment 
ments computers .. . fine-pitch gearing. ee eT I a - 
, ; . | | 
Electrical Engineers. Complete systems and « ire uitry activi- | Ee ee ee eT ee ee | 
ties in complex electronic equipment ... amplifiers . . . data | Flint operations | 
transmission . . . servo systems... gyro stabilizers | | 
P P | Name | 
Mathematicians and Physicists. Analysis of basic problems | | 
in bombing, such as ballistics, pursuit curves and systems | Address | 
evaluation. | | 
, R : | | 
Field Engineers. Short term in plant training for immediate | ‘ | 
egree 

| College and year | 
AC SPARK PLUG RX : | ADDRESS: Supervisor of Employment, AC Spark Plug ; 

ivisi f | Motors, Mil kee, Wi i 
THE ELECTRONICS DIVISION OF GENERAL MOTORS GM | Soren oF Denes Siplars, Epaernen, Saeeeee | 
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Milwaukee, Wisconsin Flint, Michigan 
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Not enough 


to go around 


How times change! 


Not so very long ago, an engineer 
struggled to obtain a degree. 

Yet afterwards he just couldn't find a 
job that would let him utilize his 
hard-earned knowledge, much less start 
to build a career. Today, however, 

the demand for engineers exceeds 

the supply ... so much so that there 
are not enough to go around. 


We need engineers and skilled 
technicians. That hundreds of other 
companies do, too, is extremely well 

evidenced merely by thumbing through 
your newspapers and magazines. 

Why should you choose us above them? 
Perhaps you shouldn't. Neither should 
you come to that decision without 

first becoming fully aware of our 

record ... who we are, what we 

do, where our future lies. For, in 
whatever field you choose to 

pursue a career, your transition from 
neophyte to veteran will not depend 

on ability alone. Without ample 
opportunities to demonstrate your 
talents, you'll not be able to prove your 
potential value in any industry. 


We would like to tell you about 

our company. We hope, too, that you 

will reciprocate and give us the opportunity 
to evaluate you. You can do this 

by writing to Mr. Richard Auten, 
Personnel Department. 
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As I sit here, I’ve been wondering if I have not been 
taking myself as an engineer entirely too seriously. My 
regard for engineering as a profession and for engineers 
as useful characters goes back even beyond my happy 
and learning years at Cornell, In the intervening years 
this feeling has been constantly enhanced by my personal 
contact with engineers at work and by the work of 
engineers, Now, for the moment at ieast, | am not so 
sure 

A word of explanation is in order. I’ve just spent a 
couple of hours with an alleged friend, name of Darby. 
This Darby is the man you've heard of often; he always 
finds, after reassembling a device as simple as a wheel 
barrow, that he has three or four parts left over. In his 
younger days he failed in a try-out for the bat boy’s job 
on the Dodgers; took seven seconds to change razor 
blades. Even so, he’s been bending my ears about en- 
wineers and engineering. 

Engineers, he says, may be dramatic, even glamorous, 
but they’re not practical. “They suffer from the long 
view,” Darby maintains, “and we ordinary guys put up 
with hundreds of minor and major inconveniences because 
of it. What engineering needs is more myopia and less 
utopia, 

“Far away people,” he says “ask an engineer if it’s 
going to be a nice day and he whips out his sliderule. 
Ought to look at the sky. Proud because they can steer a 
guided missile 1,500 miles with fabulous accuracy but 
they neglect to invent a device for the dashboard to tell 
me how many inches my wheels are from the curb. 

“Do they concentrate on developing a bobby pin 
which won't make my kid’s teeth crooked, or a vacuum 
cleaner tool which will get the dust from in-between the 
tubes of my radio amplifier? No, fifty engineers will 
concentrate on designing a machine which will do the 
work of fifty clerks and needs fifty mechanics and tech 
niclans to service it, 

“And the language they use, their own combination 
of Lingua Franea and pidjin. They can only talk to each 
other, Even then, after an engineer devotes an hour in 
telling a crowd of his fellow engineers what he's working 
on, the meeting committee hands out the text in printed 
form so the listeners can take it home to figure out what 
he really meant. 

“Moreover, they’re romantic, Look at their diplomas 
Are they made of modern, cheap, easy-to-clean, attractive 
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plastic material? Not a bit of it; an engineer’s diploma 
has to be a weather-beaten hunk of dust-collecting parch 
ment, hard for the penman to letter on. And take the 
lettering! Do you think our streamlined engineers demand 







a clean-lined, easy-to-read, scientifically designed type 
face. No, again, Nothing will satisfy their sentimental 
souls but an illegible, present-day simulation of the 






medievalist’s inept brush scribbles. 

“Goes for their college buildings, too. If it weren’t 
for the non-engineering economic pressures of high-price 
stone work and skyrocketing maintenance costs, engineers 
would still be building Gothic reproductions for their new 
tudy halls and inducing spider-encouraging ivy to grow 
over them, 

“Too many engineers are slaves to tradition, custom, 
and practice. Took them over a hundred years to get the 
locomotive engineer out in front where he could see where 
he was going. Old Man Stevenson, no egghead but a coal 
miner who didn’t know better, put the engineer on the 
tail of his locomotive where the smoke could blow in his 
face, and three generations of engineers followed his 
example. When are they going to realize that because the 
horse was in front is no reason the engine of a passenger 
automobile has to be? 

“The worst is yet to come. Just look at the things 
engineers are working on now. The telephone one can see 
over, for example. Just picture the tired businessman of 
the future telling his wife he’s working overtime at the 
office while, over his shoulder she can see the bartender 
mixing up a fresh batch of martinis. And can’t you see 
the housewife scurrying around dusting the living room 
and putting the chairs back in place before she picks up 
the receiver? And what will happen to the good old game 
of “Guess Who?” And 8-dimensional television; imagine 
your wife letting you tune in on Esther Williams! 

“And now there is a big hullaballoo about needing 
far more engineers, Lew Fields of the vaudeville team of 
Weber and Fields put it in a nutshell a half-century ago. 
‘Civil Engineers!’ he exclaimed in horror, ‘what this 
country needs are some civil conductors’.”’ 

Well, Darby did have me disturbed for a while, but 
no longer. For a moment, I considered taking my sheep 
skin down from the wall and tossing it into the waste- 
basket, But as I reached up for it, I noticed the calenda 
hanging alongside. The date was April 1. 

William M. Leonard, President 
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button ? 


Today at Martin, one of the finest engineering 
teams in the whole new world of flight systems de- 
velopment is at work on tomorrow's design and 
development problems. 

Most of the people on that team are young—and 
moving ahead fast with a dynamic and fast-moving 
management, 

Push any button and you can get the story of 
some of the exciting things that are happening 
there. 

Contact your placement officer or J. M. Hollyday, 


The Martin Company, Baltimore 3, Maryland. 
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Mr. William W. Dickhart, Il, 
M.E. ‘43, has been named Chief of 
the Machine Design and Develop- 
ment Section of The Franklin Insti- 
tute Laboratories, Philadelphia. 
During his four years as a member 
of the Laboratories’ Engineering 
Mechanics Section, Mr. Dickhart 
has been engaged in designing, 
analyzing or trouble-shooting, and 
testing machines for various clients 
of the Laboratories. One of his 
projects applied radioactive tracer 
methods to detecting potentially 
dangerous cavities that lie beneath 
Philadelphia’s streets. 

In his new capacity Mr. Dickhart 
will guide a staff of designers and 
engineers through design, develop 
ment, construction, and a test of a 
variety of machinery and struc 
tures for industry and for the mili 
tary 

Prior to joining the Laboratories 
staff in 1952, Mr. Dickhart served 
as Testing Engineer on stress and 
vibration problems in rail cars and 
locomotive trucks for the General 
Steel Castings Corp., Eddystone, 
Pa. He was awarded a B.S. Degree 
in Administrative Engineering by 
Cornell University in 1943, and a 
M.S. degree in Mechanical Engi- 
neering by the University of Penn- 
sylvania in 1951. In the interim he 
spent three years as an Ordnance 
Officer in the U. S. Navy. 

He is a member of the Society 
for Experimental Stress Analysis, 
the Philadelphia Engineer's Club 
and the U. S. Naval Reserve. He 
and his family reside in the Mt. 
Airy section of Philadelphia. 

Henry M. Chestnut of 148 Hew 
ett Road, Wyncote, was appointed 
Superintendent of Manufacturing 
for the Curtis Publishing Company. 
Mr. Chestnut, a native Philadel- 
phian, joined Curtis in 1937 and 
prior to this promotion was its 
Chief Engineer and Assistant Man- 
ager of the Engineering Division. 

Melvin A, Beesinger, CE, has 
been made manager of the Phila- 
delphia downtown office of Inter- 
national Business Machines Corp. 
He went with IBM in 1935 and left 
it in 1941 for duty for five years 
with the Army. He became New 
York sales representative upon his 
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William W. Dickhart, III, M.E. °43. 


return and was made branch man 
ager at White Plains in 1953. In 


1954, he took over 
branch manager of New York up- 


August, as 
town. 

Edward J. Williams, C.E. ‘33, is 
vice-president and general man- 
ager of Armco Colombiana, S.A., a 
direct subsidiary of The Armco In- 
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AIRCRAFT CONTROL BEARING CATALOG . 
available for university libraries. This catalog con- 
tains complete dimensional and load rating tables, 
scale drawings and a special engineering section 
featuring technical data, 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE aS LINE IN AMERICA 





ternational Corp. of Middletown, 
Ohio. His address is Apartado Na- 
cional #775, Barranquilla, Colom- 
bia, S.A. 

William C. Rosenthal, ME, was 
tendered a dinner in his honor, 
August 25, by fellow employees ot 
International Harvester Co., farm 
tractor engineering dept., at Chi- 
cago on the occasion of his retire- 
ment. 

David G. (Dave) Hill, ME ‘24 has 
been elected president of Pitts- 
burgh Plate Glass Co. The an- 
nouncement was made, December 
15, by Harry B. Higgins, board 
chairman. Dave has been 
president in charge of glass manu- 
facturing. 


Joseph Motycka, M.E. ‘22, labor 
standards manager for Pratt & 
Whitney Aircraft Corp., East Hart- 
ford, Conn., is the newly elected 
president of the Cornell Club of 
Hartford. He lives at R.D. 3, Folly 


Lane, Coventry, Conn. 
(Continued on 


vice- 


page 320) 











For Jet Engines... 


a masterpiece 
of 
engineering 


Fafnir builds super-precision ball 
bearings with tolerances held to 
millionths of an inch and finishes to 
microinches. These bearings support 
jet engine rotors where they with- 
stand high loads and speeds while 
compensating for distortion and 
maintaining shaft rigidity under 
blast furnace conditions. 

The self-aligning jet engine ball 
bearing illustrated involves a radial 
and a thrust bearing assembled in 
one-piece self-aligning outer ring. 
All parts must fit together with ex- 
treme precision. Higher mathematics, 
metallurgy, mechanical and aeronau- 
tical engineering are required to 
design and construct such a bearing. 
The Fafnir Bearing Company, New 
Britain, Connecticut, 
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All over the world technical ‘Minute Men’ 


’ of the RCA Service Company assist the U. S. Army, Navy, Air Force. 


How RCA “Minute Men” give added strength 


to our Armed Forces everywhere 


In Northern Japan, in Florida, in 
Guam—all over the world, the 
technical ‘“‘Minute Men’ of the 
RCA Government Service Depart- 
ment are assisting our Armed 
Forces. 

These ‘‘Minute Men’’—experts 
in electronic installation, mainte- 
nance, and training—are backed 
by the RCA organization that pro- 
vides a wide range of complete 
electronic services and systems to 


the nation. Behind them stand 
RCA’s 37 years of experience in 
communications; more than 70,000 
RCA employees in manufacturing 
plants stretching from coast to 
coast; plus the fullest research fa 
cilities devoted to electronics that 
industry has ever known. 

In all these ways, the RCA Gov- 
ernment Service Department has 
proved its ability to give added 
strength to our Armed lerces. 








WHERE TO, MR. ENGINEER 7? 
RCA offers careers in research, de- 
velopment, design, and manufactur- 
ing for engineers with Bachelor or 
advanced degrees in I.E., M.E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora 


tion of America, Camden 2, N. J 





RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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How to make 
a better mixer 


with DENISON | 


hydraulic 
equipment 


| ptoerentt but light weight hydraulic 
motors now drive mixer drums on 
mobile trucks. No longer is it neces- 
Sary tO use separate gasoline engines 
that add up to 1500 pounds dead 
weight and take up a lot of space. 

A highly com- 
pact Denison 
hydraulic motor 
powered by a hy- 
draulic pump on 
the truck engine 
controls the rota- 
tion of the mixer 
drum. The speed 
of the drum is 
easily varied to 
suit mixing 
requirement. 

Problems like these are being solved 
every day in every type of industry by 
Denison hydraulic specialists. 

The need for engineers with special 
hydraulic skills is growing rapidly. It 
will pay you to find out what opportuni- 
ties hydraulics hold for you. Write to: 


THE 
DENISON ENGINEERING COMPANY 
1218 Dublin Road Columbus 16, Ohio 





Denison hydraulic 
pump motor. Runs as 
4 pump or as a motor. 


A Subsidiary of American Brake Shoe Co. 


DENISON 


drnOll ica 





HYDRAULIC PRESSES « PUMPS * MOTORS + CONTROLS 
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(Continued from page 28) 


Thomas M. Goodfellow, CE ‘29, 
vice-president and general man- 
ager of the Long Island Rail Road 
for the last sixteen months, became 
president and general manager of 
the line on January 1. One of the 
youngest railroad presidents in the 
country, he became operating head 
of the Long Island in August, 1945, 
when the railroad emerged from 
its five years of bankruptcy and 
embarked on a $60,300,000 reha- 
bilitation program. He will continue 
as the active operating chief of the 
road and will also become a mem- 
ber of the railroad’s fifteen-man 
board of directors. He was super- 
intendent of the Pennsylvania Rail- 
road’s Pittsburgh division when he 
was chosen to head Long Island's 
operations. Address: 130 Kilburn 
Road, Garden City. 


Russell C. Germond, M.E. ‘09, 
retired December 31 as superin- 
tendent of the steel division of The 
Stanley Works, New Britain, Conn. 
He joined the company in 1909 as 
an experimental engineer in the 
steel division and three years later 
became foreman of the cold rolling 
department. In 1918, he was 
named assistant superintendent 
and in 1922 he became superin- 
tendent. He is married, has one 
son and two daughters, and lives 
at 17 Hillside Road, Kensington, 
Conn. 


James W. Cox, M.E. ‘09, consult- 
ing textile engineer, reports that he 
has just returned from 6'2 weeks in 
Ethiopia, Africa, 
making a survey of the textile in- 
dustry. His address is 40 Worth 
Street, New York City. 


C. Harold Berry, M.E. ‘12, retired 
as professor emeritus September 1 
after twenty-seven years in the de- 
partment of mechanical engineer- 
ing at Harvard University. On the 
same date, he became professor 
of mechanical engineering at 
Northeastern University in Boston. 
From 1913-18, he was instructor 
and professor of heat-power engi- 
neering at Cornell. 


where he was 


Campbell's Bluebird 
(Continued from page 16) 


the Bluebird // 
the lake 


roared off across 


Almost as quickly as it 








had begun, the test was over; the 
Bluebird streaked over the meas- 
ured kilometer course and returned 
to the dock, where the astonished 
onlookers waited. Campbell 
squirmed out of his pressure suit 
and shuffled over to a nearby crane, 
calling to the operator, “I want to 
stretch my back.” He took hold of 
the swinging hook and was lifted 
off the ground for a few minutes 
before he was gently lowered to the 
ground, Explaining his actions, he 
complained of an old back injury 
that was aggravated by the bounc- 
ing of the boat. By this time, the 
electronically computed results had 
arrived. Speed out—215.08 mph. 
Return speed—I187.57. Average 
speed for both trips and a new 
world’s unrestricted w aterspeed rec- 
ord—201.32 mph! Campbell’s only 
comment after the run was, “Blue- 
bird was not out by a very long 
way. She ought to be able to go 
quite a bit faster.” 

This prediction turned out to be 
an accurate one, for on November 
16, 1955, on Lake Mead, Nevada, 
Campbell shattered his own mark 
and set a new worlds unrestricted 
waterspeed record of 216.2 mph. 

The Bluebird II K-7, as is the 
boat’s full name, has a figure on the 
outside of her forward floats, which 
resembles a horizontal figure eight. 
This lazy eight, barely visible above 
the waterline, is the mathematical 
symbol for infinity. It indicates that 
the boat is in the unlimited power 
classification, which means it may 
not compete with other boats, but 
merely attempt to set speed rec- 
ords. Having fulfilled this duty, the 
Bluebird 11 is now being allowed to 
rest, and at the time of this writing 
may be seen in the Pennsylvania 
Railroad Station in New York City. 

His lifelong ambition now real- 
ized, Don Campbell too may rest, 
for his name will be long remem- 
bered as the world’s first conqueror 
of the unconquerable water barrier. 


BIBLIOGRAPHY 


Daring Quest by Jet Boat, Life, April 11, 
1955. 


Bluebird at the Barrier, Newsweek, July 
25, 1955. 


Broken Barricr, Newsweek, August 1, 


1955 


Iet-driven speedboat built twice as tough 


as fighter, Popular Science, August, 
1955 
Don Campbell's Jet Waterbird, Sports 


Illustrated, July 25, 1955 


THE CORNELL ENGINEER 





Gaylord E. Moss expects to receive his B.S. in Electrical Engi- 
neering from Tufts College in 1957. His interest in electronics was 
aroused, in part at least, by summer work in Du Pont’s Photo 
Products Plant at Parlin, N. J. But Gaylord’s interest in tech- 
nical work goes much farther back. He received the Bausch and 
Lomb Science Award at his high-school graduation, 


“Gay” Moss wants to know: 





At what location 
would |! 
work for 


Du Pont? 


Clayton Hill answers: 





Where would you want to work, Gay? The choice 
isn’t quite so wide as that reply indicates, but if you 
have good reason for preferring a given area, and 
Du Pont has an opening there for which you’re 
qualified, your choice will certainly be considered. 
We have 69 plants and over 70 research and develop- 
ment laboratories scattered through 26 states. 
So the odds are pretty fair that you can work in an 
area you like, 

Most of the Du Pont units are situated east of the 
Mississippi, but some of them are as far west as the 
Pacific Coast. Right now, new plants are under con- 
struction in Michigan and California, providing even 
wider choice in those two states. 

Of course, a man may be transferred after a time. 
The chemical industry is a growth industry, and 
transfers are generally associated with progress and 
promotions. 

So you see, Gay, the geography of the United 
States is pretty much an open book for Du Pont 
professional men, adding a lot to their interest and 
enjoyment on the job. 
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Clayton B. Hill, Jr., joined Du Pont's Jackson 
Laboratory at Deepwater, N. J., in 1940 and left 
for the Air Corps in 1942. After military service 
he obtained a B.S.Ch.E. from Pennsylvania State 
University (1949), and returned to Jackson Lab 
oratory. Clayton was assigned to Du Pont's 
Atomic Energy Division for a period before trans 
ferring to the Personnel Division. As a represent 
ative of this Division, he currently visits many 


colleges and universities 





WANT TO KNOW MORE about where you'd 
work with Du Pont? Send for a free copy of 
“The Du Pont Company and the College 
Graduate.”” This booklet contains a com 
plete listing of plant and laboratory loca 
tions, by state, and deacribes work available 
Write to E. I. du Pont de Nemours & Co 
(Inc.), 2521 Nemours Building, Wilmington 
98, Delaware 
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Engineer Retiring Board 


This Mare h, with the election 
of the new staff of the CoRNELL 
eNGINEER for the coming year, six 


past members of the staff retired 


These retiring members are Bart 
DeGress, John Ahearne, Jerry 
Quinn, Leonard Pisnoy, Arthur 
Vaughan, Yale Brazel, and James 
Stewart 


Bart DeGress was Editor of the 
CoRNELL ENGINEER this past yeu 
and had previously held the posi 
tions of Advertising Manager and 
Circulation Manager, with a total 
of four years service on the staff 
Bart plans to spend three years 
in the Navy upon graduating from 
the mechanical engineering school 
in 1957, after 
work in foreign sales of engineering 


which he hopes to 
products 

John Ahearne has 
years on the staff of the Cornet 
I. NGINEER in the capacity of Compet 
member 


spent two 


Manager and also as a 
of the editorial board. John is in 
the Engineering Physics school and, 
after graduating in 1957, he is plan- 
ning a three year term with the 
Air Force and also some work on 
nuclear physics or nuclear engi 
neering as a graduate student 

Jerry Quinn has been with the 
magazine staff three terms, serving 
on the business board and carrying 
out the duties of Publicity Manager 
Following graduation, Jerry will be 
continuing with his civil engineer- 
ing work in the line of structural 
design after a three year hitch in 
the Navy. 

Leonard Pisnoy 
the staff of the Cornett 
the past few years in the capacity 
of Advertising Manager and Busi- 
ness Manager. Len is working 
toward both C.k. and B P.A. de 
grees, After he graduates, Len plans 
two years in the Army followed by 
work in some occupation combining 


has worked on 
I: NGINEER 


business and engineering—possibly 
in the line of sales. 


Arthur Vaughan has spent two 


32 












Saree we 


Shown above are the retiring members of the Cornell Engineer. From left to right 
they are James Stewart, M.E. ‘56; Yale Brazel, E.E. 56; Leonard Pisnoy, C.E. '57; 


J. R. Quinn, C.E. °57; 


years on the staff of the magazine. 
He held the office of Associate Edi- 
tor this past year and previously 
served as a member of the editorial 
board, Following graduation from 
the Engineering Physics school in 
1957, Art plans to do graduate 
work in physics 

Yale Brazel has held the posi- 
tion of Office Manager and Ad- 
vertising Manager in two of his 
four years on the staff. The other 
two years, he spent working on the 
business Yale is in. the 
Electrical Engineering School and 


after graduation this June he plans 
TT 


board. 


to spend three years in the 


Force. 


Panel On Cornell Life 


An informal student panel dis- 
cussion on Cornell life was held dur- 
ing the Spring Recess in New York 
City for accepted engineering appli- 
cants to the Class of 1961. Spon- 
sored by the Cornell Society of En- 
gineers, the talks were intended to 
prepare the subfrosh for the Cor- 
nell atmosphere and to awaken 
them to the opportunities, for per- 
sonal development on campus. 

The panel was moderated by 
John D. Baldeschweiler, ChemE °56, 


chairman of the Engineering Coun- 








B. DeGress, M.E. ‘57. 
cil. His panelists were Bart De 
Gress ME °57, past editor-in-chief 
of the CorNELL ENGINEER, Donald 
Johnson ME °56, varsity crew mem- 
ber, Rod Rougelet EE °56, presi- 
dent of Tau Beta Pi and Donald 
Iglehart EP °56, varsity swimming 
team and NROTC student. One of 
the topics was “Why I Would 
Choose Cornell.” The rest of the in- 
dividual talks activities, 
athletics, academic 
culture. 
This 
discussion was a 
successful 
years. It was held in the Engineers’ 


Club in New York on March 22 


covered 
training, and 
pre-freshman — orientation 
continuation of 


programs in previous 


Quarter-Million in 
Fellowships 

Seventy-four of the nation’s top 
college graduates will continue their 
studies during the current academic 
year under $250,000 worth of fel- 
lowships granted by the General 
Electric Educational and Charitable 
Fund. 

Announcement of 40 General 
Electric Company fellowships valu- 
ed at $135,000 in the fields of 
chemistry, physics and metallurgy 
brings to 74 the total of fellowships 
awarded this year. The first 34 


(Continued on page 52) 
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Behind the Ships that Set the Pace... 
a Master’s Touch in Oil 





World’s fastest jet boat, Donald Campbell's Blue- 
bird—216 miles an hour... . 


World’s fastest propeller-driven boat, Slo-Mo-Shun 
IV—178 miles an hour... 


All the Atlantic Blue Ribbon Winners, 
Mauretania to the S. S. United States 


from the 


Maiden voyage of the world’s first atomic powered 
submarine... 


Two-fifths of all the world’s freighters . . 


The race horses and work horses of the seas have 
one thing in common—SOCONY MOBIL’S master touch 


in lubrication. 


Good reason! When the « hips are down—when rec- 
at stake 
the men who know marine 


SOCONY MOBIL for its protection 


when schedules must be met 
machinery look to 


ords are 


. * * 
Wherever there's progress in motion—in your car, 
your factory, your farm or your home— you, too, can 
look to the leader for lubrication 





SOCONY MOBIL OIL COMPANY, 
IN LUBRICATION FOR NEARLY A CENTURY 


LEADER 


INC 


Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 
Mobil Overseas Oil Company and Mobil Producing Company 
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World's most powerful 
production aircraft engine 


The J-57 axial-flow jet engine with — 


afterburner, designed and developed 
by Pratt & Whitney Aircraft 


oe | 
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McDONNELL F-101 — The Voodoo, an Air Force supersonic 
fighter that has two J-57 engines with afterburners, is the 
most powerful jet fighter yet built. 


BOEING 707 — The Stratoliner will usher in commercial 
travel in the jet age. It is the counterpart of the KC-135, 
a military tanker-transport powered by four J-57 engines. 


BOEING 8-52 — Eight J-57 engines, mounted in pairs, power 
this all-jet, heavy Air Force bomber. 


j ; ° gtr * eae See 4 
CHANCE VOUGHT F8U — Powered by a J-57 with afterburner, 
the Crusader is the Navy’s fastest carrier-based fighter. 


The best airplanes... are designed 
around the best engines 


Today’s most valuable military aircraft, capable of 
supersonic or intercontinental flight, include various 
Air Force and Navy fighters, bombers and trans- 
ports. Among these are nine types that have a 
significant feature in common. They all fly on one 
type of engine — the J-57 turbojet. 


Also entrusted to the efficient, dependable opera- 
tion of Pratt & Whitney Aircraft’s jet engines will 
be the commercial jet transports soon to travel along 
the air lanes of the world. 


The excellence of the J-57 is attributed to the 
engineering team that has determinedly maintained 


World's foremost designer and builder 
of aircraft engines 


its leadership in the field of aircraft powerplants. Ef- 
fort is now being directed toward the improvement 
of advanced jet and turboprop designs. Still to be 
anticipated is mastery of current technology’s most 
provocative problem — the successful development 
of a nuclear aircraft engine. 


Many engineering graduates would like to be 
concerned with the air power of the next generation. 
One way to fulfill that ambition is to pursue a 
career alongside the Pratt & Whitney Aircraft en- 
gineers who have consistently produced the world’s 
best aircraft engines. 


PRATT & WHITNEY AIRCRAFT 
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DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 








ALUMINUM COMPANY OF AMERICA 


EN egy eS ee tpt 


Alcoa wrote this book to tell the story 


Few basic industries can match aluminum for speed of 
growth and diversity of activities. And Alcoa sets the 
pace for the aluminum industry. 

Because of this growth and diversity, Alcoa needs 
outstanding young engineers who, someday, will take 
over every important management function at Alcoa 
Alcoa's book tells you this story 

If you are earning a degree in metallurgical, mechani 
cal, electrical, industrial, chemical, civil or other engi- 
neering field, Alcoa wants to discuss your future with 
you, Alcoa’s book tells you how to go about this. 

Engineers who select a career with Alcoa will earn 
their professional recognition under the men who built 
the aluminum business, They'll gain their experience 
with the industry's foremost production equipment, 
such as America’s biggest forging press. 


Your Guide to the Best in Aluminum Value 


Tune in the ALCOA HOUR, television's finest 
hour of live drama, alternate Sunday evenings 


so CHALLENGING 
this industry... 

so REWARDING 
its opportunities 
...and so VARIED 


the careers it offers... 


They can share in new and startling research and 
development triumphs sure to come from Alcoa . . . for 
these new engineers will work with research teams that 
developed such products as the first 330-kv transmission 
line . . . the first aluminum curtain walls . . . all the 
important basic families of aluminum alloys. Alcoa’s 
new book outlines this exciting future. 

Or, if you prefer selling, Alcoa provides opportunities 
in sales engineering and sales development where sales- 
manship of the highest order is needed . . . and where 
recognition comes quickly. You'll find this excitingly 
portrayed in Alcoa’s book. 

See your Placement Director, or write directly for 
your copy of A Career for You With Alcoa, You '\l find 
it stimulating and rewarding reading. Use the coupon 
for convenience, 


Write for your copy 


ALUMINUM COMPANY OF AMERICA 
1825 Alcoa duilding 
Pittsburgh 19, Pennsylvania 


Please send me a copy of A Career for You With Alcoa. 


Nome 


City and State 


College 
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Book Review-- 


Mass 1 rans fer Operations 


WASS TRANSFER OPERA 
TIONS by Robert E. Trevbal, 
Professor of Chemical Enetneer- 
ing, New York Umiwersity, 066 
pp., 1955, McGraw-Hill Book 
Company, 3301) West 42nd Street, 

Vew York 36, $9.50, McGraw- 

Hill Series in Chemical Engineer- 

ing. 

This book supplies a long-felt 
need for a single volume which 
would give adequate treatment to 
the unit operations concerned with 
mass transfer and diffusion. Written 
primarily as a text for the study of 
these operations in colleges and uni- 
versities, it may also be a valuable 
reference to the practicing engineer 
An elementary knowledge of fluid 
flow and heat transfer is presup- 


posed. 
There is a gradual trend in chem- 
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““@here Printing Gets “Done” 


by 


R. Ek. TREYBAL 


ical engineermg educ ation toward 
the study of unit operations in 
terms of generalized basic cones pts, 
stressing their similarities as well as 
thei differences Professor lrey 
bal’s presentation is a step in this 
direction. Part One gives a cleat 
picture of the fundamental concepts 
of diffusion and mass transfer in 
volved im all the diffusional opera 
tions, covering molecular diffusion, 
diffusion in turbulent flow, diffusion 
in solids, and mass transfer between 
phases 

The remainder of the book in 
cludes chapters on humidification 
and dehumidification, gas absorp- 
tion, distillation, liquid extraction, 
adsorption and ion exchange, dry 
ing, leaching and sedimentation, 
and a chapter on the less common 


operations of dialysis, gaseous dif- 


fusion, atmolysis or mass diffusion, 
and thermal diffusion. Considerabl 
material is presented on equipment 
design and operation and other in 
formation useful in design calcula 
tions. There are 99 illustrative 
problems worked out in detail as 
well as unsolved problems at the 


Recent ad 


Vances in cac h operation and lite ra 


end of each chapter 


ture references are inc laude d 

Lhere are a few omissions which 
might hinder the use of this book 
ina graduate level course, which 
the author Suggests can be done 
Kor example, ther is no mention 
made of the Ponchon type of en- 
thalpy diagram which is useful in 
the solution of distillation problems 
In general, however, the coverage 
is very good and the clarity of pre 


eS 


sentation noteworthy 











NORTON 
PRINTING 
COMPANY 








ITHACA 
Phone 4-127] 
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| 
Be Sure.... 


YOU HAVE THE RIGHT TOOLS. 


Whether you’re completing school pro 
jects, preparing for summer work or gradua 
ting to your 
not——as an engineer 


instruments 


The folks at the Triangle have just one 
aim—to serve you 
erly such engineering equipment as manu 
factured by Dietzgen, Keuffel & Esser, and 


Pickett & Eckel are confidently offered 


professional career—-you can 


afford to use inferior 


and to serve you prop 





Youll enpoy trading at the 





/ TRIANGLE //\ 
BAAK SH4P/L\ 
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AIRBORNE ELECTRONICS 
AND 
WEAPON CONTROL SYSTEMS 





Ae F: 
Communications pilot line production 


At Ramo-Wooldridge today there exists a wide range 

of projects intended to aid aircraft in navigating to the 

Vicinity of targets, finding the targets, destroying them, 

and returning safely to base. Work is under way in such 

fields as infrared and microwave detection, information 

display , communication and navigation, and analog and Simulators in computing contor 

digital computing. Some projects are in the laboratory 

development stage, some in the flight test stage, some 

in pilot production. Positions are available for scientists and engineers 
in these fields of current activity: 


Good progress is being made in the establishment of pe ny cne key <0 y Systems 


facilities and operational patterns that are well tailored Airborne Electronic and Control Systems 

to the unique requirements of advanced electronic Electronic Instrumentation and Test Equipment 
Guided Missile Research and Development 
Automation and Data Processing 

Basic Electronic and Aeronautical Research 


Ss) stems work, 


The Ramo-Wooldridge Corporation 


8730 ARBOR VITAE STREET, LOS ANGELES 46, CALIFORNIA 
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How to locate shafts accurately 
on high-speed 
precision chucking machine 


Engineers designing the new Bullard Mult-Au- 
Matic Type “L” vertical chucking machine were 
faced with the problem of achieving high preci- 
sion despite heavy work loads and high speeds. 
To do this, they used Timken® tapered roller bear- 
ings to furnish the precision and load-carrying 
capacity required at the locating position. 





Full line contact gives Timken’ 
bearings extra load capacity 


Because the load is carried along a full line of contact be- 
tween rollers and races, Timken bearings have extra load- 
carrying capacity. And their tapered construction permits 
them to take radial and thrust loads in any combination. 
Result: shafts are held in rigid alignment, shaft deflection 
and end play are minimized, gears mesh smoothly, spindle 
precision is assured at high speeds. 











Want to learn more about bearings 
or job opportunities? 


Some of the engineering problems Timken bearings. And for infor 
you'll face after graduation will mation about the excellent job 
involve bearing applications. For opportunities at the Timken Com- 
help in learning more about pany, write for a copy of “This Is 
bearings, write for the 270-page Timken”. The Timken Roller 
General Information Manual on Bearing Company, Canton 6, Ohio. 








NOT JUST A BALL © NOT JUST A ROLLER => THE TIMKEN TAPERED ROLLER a> 


TIMKEN 


TRADE-MARK REG. U. GS. PAT. OFF. 


TAPERED ROLLER BEARINGS 





BEARING TAKES RADIAL @ AND THRUST -@)~ LOADS OR ANY COMBINATION -¥ 
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Technibriefs 


North American Builds 
Reactor For Power 





Ihe first non-military atom 


energy reactor to produce powel 
for the generation of electricity by 
a private utility will be the sodium 
graphite reactor now being built 
by the Atomics International Di 
vision of North American Aviation, 
Ine 

Negotiations are underway be 
Atomics International and 


the Southern 


tween 
California Edison 
Company for the “sale” of  sur- 
plus heat from the reactor located 
in the Susana Mountain about 30 
miles northwest of Los Angeles 
The sodium-graphite pilot plant 
reactor will be completed this year 
Producing 20,000 kilowatts of heat, 
AEC’s 


five year program to develop eco 


the reactor 18 part of the 


nomical electricity from  atomu 


energy. Atomics International is 
contributing $2,500,000 to the re 
actor project in a joint: participa. 


AKC for 


nuclear power development 


tion program with the 


Ihe new agreement, when final 
lized, will permit Southern Califor 
construct, 


nia edison to design, 


and operate, at no cost to the gov 
ernment, a heat exchanger and 
turbogenerator with an electrical 
capacity of about 7,500 kilowatts 
dison’s investment in the electri 
cal generating equipment will be 
over $1,000,000 Kleetricity from 
the reactor will be fed over Edison 
lines to the Santa Susana area in 


the summer of 1956 


Panoramic X-Ray Machine 

A new dental X-ray machine that 
takes a single panoramic picture 
of the whole mouth in less than a 
minute has been developed by tha 
National Bureau of Standards’ 
Dental Section im co 
operation with the Air Force Dental 


US A} School ol 


Research 


Services and the 
Aviation Medicine 
The panoramic 


X-ray 


machine 
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North American Aviation 


Model of sodium graphite power reactor illustrating how electricity can be produced 
from atomic energy. 


should be particularly useful to the 
armed forces in making dental sur- 
veys of personnel who enter and 
leave the service At the present 
time it takes about 20 minutes for 
a dentist to make a full-mouth sur- 
vey because 14 small films are ex- 
posed separately \ dentist using 
the panoramic machine can make 


the survey in less than five minutes 


Super-Sonic Dust Detector 

A highly sensitive dust-recording 
instrument, believed to be the fast- 
est of its kind, has been developed 


in Kodak Research 


as part of the company’s continual 


Laboratories 


campaign for purity of air in film 
manutacturing. 

The new instrument is so fast it 
gives an accurate measure of dust 
conditions within seconds. It also 
provides a continuous record of 
dust levels. 

It is sensitive enough so that if 
a few thousandths of an inch of 
fine dust on the head of a pencil are 
dispersed through an average room, 


8 by 10 by 15 feet, the recorder 





will detect its presence. 

The instrument has a_ general 
resemblance to a vacuum cleaner 
for household use. But, unlike the 
cleaner, the dust recorder sucks in 
air through a narrow tube and 
blows it at supersonic speed against 
a thin plastic sheet. 


Dust in the air is deposited in a 
narrow strip on the plastic sheet 
Then a photoelectric “eye” reads 
the dust track for instrument mea- 
surement of its density. The re- 
sultant record of the dust level is 
traced on graph paper for a per- 
manent record. 

Charles A. Morrison, head of the 
instrument section of Kodak Re- 
search Laboratories’ physics di- 
vision, where the dust recorder was 
developed, said that the device is 


also fitted with a microscope. 

With this additional attachment, 
a scientist can also make a swift 
examination of the dust trail by 
eye. He can make a _ preliminary 


judgment, for example, as to 


(Continued on page 44) 
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NO PAPER PLANES FROM 
GRUMMAN ENGINEERS 


Grumman engineers design airplanes as much for speed 
of production as for speed and performance. In World 
War Il, Grumman broke | 1 World Production Records. 
During the Korean Conflict, Grumman produced and 
delivered 8 Panther jet fighters for every jet delivered to 
the Navy by all other aircraft companies combined. This 
Grumman design for production applies even to experi- 
mental aircraft. liger was designed, engineered, and the 
prototype built, plus the necessary 30,000 tools and 
fixtures, in only 15 months 
a 

To learn more about the interesting role of engineers at 
Grumman, write for your copy of: ENGINEERING FOR 
PRODUCTION 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE « LONG ISLAND « NEW YORK 


Designers and builders of the supersonic Tiger, transonic Cougar, S2F sub-killer, and Albatross SA-16 Rescue Amphibian 
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We believe 


CHEMICAL 


A BETTER AMERICA 
THROUGH CHEMICAL PROGRESS 


in letting you “carry the ball” 
at COLUMBIA-SOUTHERN 


to carry on Columbia-Southern’s impressive record of growth. 


It is crue that some able men may make their marks in com- 
panies large or small, old or new, It is also true that many 
more able men are stymied in their growth and advancement 
because they never receive due recognition for their abilities. 

Columbia-Southern's management believes in reviewing 
each employee's progress periodically and giving increased 
responsibilities, It believes in giving each new employee “on- 
the-job” training so that he can learn about the various 
phases and operations of the company through actually par- 
ticipating in them, It believes in giving each man the feel of 
the field . . . then affords constant opportunity for him to 
carry the ball when he is ready for it. 

In considering a man for advancement, the important 
thing is not what kind of degree he has, but how much 
responsibility he can handle. 

Promising graduates in a wide variety of fields are needed 


a2 


If your goal is to be an important person in an important 
company ... you'll get that chance at Columbia-Southern 


For more information, write today to Personnel Manager 
at our Pittsburgh address or at any of the plants. 


COLUMBIA-SOUTHERN 
\ CHEMICAL CORPORATION 


i) 
{ vr SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
Ap} 


ONE GATEWAY CENTER: PITTSBURGH 22+ PENNSYLVANIA 
‘ as Spurn vy, 


A te 


} 
} 
/ 


DISTRICT OFFICES: Cincinnati @ Charlotte © Chicago 
Cleveland @ Boston ® New York © St. Louis 
Minneapolis © New Orleans ® Dallas ® Houston 
Pittsburgh ®@ Philadelphia ® San Francisco 
IN CANADA: Standard Chemical Limited and its 
Commercial Chemicals Division 
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Boeing production engineering— precision 


This Boeing B-52 wing jig is one of a 
battery of four. Each one is 90 feet long 
and weighs more than 1,000 tons. Yet 
many of its tolerances are within 1/1000 


of an inch — as close as a fine watch! 
\lmost-absolute accuracy on a tremen 
dous scale like this means that Boeing 
production enginecrs face some of the 
» challenge 


most stimulatin § In engineer 


ing today ‘ 


These produc tion engineers are of 
many types. And, because of steady ex 
pansion, Boeing needs more of them 
mec hanic al, electrical 


industrial, civil, 


and acronautk al engineers 
There is “growing room” for topnotch 
it Boeing's Wichita 


programs are now 


produc thon engineer 
and Seattle plants. Bi 
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under way on the airplanes and guided 
missiles of a few years hence. And Boeing 
production engineers are responsible for 
the high quality and continuous de velop 
ment of such industry-leading airplanes 
as the B-52— famous “Long Rifle” of 
Strategic Air Command — and the 707 
the world’s first jet tanker-transport. 


\t Boe ing, produc tion engineers find 
individual recognition in tightly int 
grate d teams in design-analysis, test, and 
liaison-service. They find that Boeing is 
an “engineers’ company,” with a long 
standing polic y of promotions from with 
in the organization, 


Career stability and growth are excep 


tional at Boeing, which now employs 


more than twice as many « ngineers as at 


on a big scale 


the peak of World War Il 


gineers enjoy a most liberal retirement 
plan. And life for them is pleasant in the 


) 
Boeing en 


progressive, ’ just right” size Communities 


of Seattle and Wichita 


I he re are opportunities at Bow ing mm 


design and research as well as in pro 
duction. If you want job security, satis 
faction and growth, it will pay you to 


investigate a Boeing career today. 


For further Boeing career information consult your 


Placement Office or write to either 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 


BSOLMG 


Aviation leadership since 1916 


WICHITA, KANSAS 


43 


SEATTLE, WASHINGTON 



































“ your first move 
Al CAN DECIDE THE GAME 





<—~ your first job 


J CAN DECIDE YOUR FUTURE 





Poni ar ~~. That important first job can start you off in 
the wrong direction—or it can lead you straight toward your 
goal. If your ambitions are high, Motorola has a place that will 
give you the finest chance possible for the advancement you 
want, You'll get security and good salary, but, more important, 
you'll be working on projects with a future, like missile guid- 
ance, radar, and microwave. The door is wide open at Motorola, 
and the opportunity to fulfill your ambitions is yours. 


If you are an ELECTRICAL ENGINEER, MECHANICAL ENGINEER or PHYSICIST, 
contact Motorola today. 











CHICAGO, ILL.: 
Challenging positions in Two-Way Communications, Microwave, Radar and 
Military equipment, Television (Color) and Radio Engineering 

PHOENIX, ARIZ.; 
Outstanding opportunities in the development and production of Military 
equipment and ‘Transistor products, 

RIVERSIDE, CAL.: 


This new modern research laboratory, located 65 miles from Los Angeles, 
needs men in Missile and Military equipment systems analysis and design. 












Contact your Placement Officer for further information regarding interview 
time, place and date, or write to: 


MOTOROLA 650i hicisis tive: Chicage 81,1 














Technibriets 
(Continued from page 40) 


whether the magnified dust 1s lint 
or metallic in origin. More com- 
plete chemical or microscopic analy- 
sis of the dust can be made later 
over a period of several hours by 
regular laboratory methods. 

The dust recorder proves useful 
also to check the effectiveness of 
air filtering systems. Samples of at 
taken ahead of the filters and be- 
hind the filters in a system quickly 
indicate on the dust recorder how 
much the filters are removing from 
the circulating air. 

One early finding with the new 
equipment is something long sus- 
pected by engineers and some 
housewives. [his is that sometimes 
the dust level tends to rise in the 
area of a clean-up effort and may 
then subside to the same rather 
than to a lower level. 


Two-Part Tube Fittings 


A simplified line of tube fit- 
tings which consists of two parts 
instead of the conventional three, 
requires no flaring of the tube, 
and permits re-use of the tubing, 
has been made using Du Pont’s 
“Zytel” nylon resin. 

This simplification is made pos- 
sible by incorporating the com- 
pression section as an integral part 
of the nut. The fittings, which can 
be used with any type of tubing, 
metal or plastic, are available for 
tubing with outside diameters rang- 
ing from one-quarter through one- 
half inch. Pipe sizes run from one- 
eighth to one-half inch. 

The design of these fittings does 
not require tubes cut to exact 
lengths. Leak-proof connections 
can be made without indenting or 
“necking” the tubing, thus, both 
fitting and tubes can be re-used 
Further simplicity in assembly is 
achieved since every joint is a 
union. 

These “Jaco” fittings have been 
submitted to standard vibration 
tests and have gone to well over 
22 million cycles with no fracture 
occurring. Burst strength of the 
fittings is well in excess of that 
required for the tubes for which 


(Continued on page 46) 
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10 years from now 
will you be proud 


of your decision? 





The right decision now, at the launch- 
ing of your career, can do much to 
influence your success. 

Pittsburgh Plate Glass Company has 
a host of fine young men who are hold- 
ing responsible positions in the PPG 
organization. Ten years ago, many of 
them were faced with the same decision 
that now faces you: “Which company 
shall I select?”’ 

They chose PPG because it offers 
unlimited opportunity. PPG has never 
stopped expanding or growing in its 
74 years of existence. Its markets are 
constantly increasing. PPG's manage- 
ment is progressive. It seeks men who 
can grow with the company . . . men 


who can take Over responsibilities In 


PPG, it isn’t necessary to wait for a 
man's retirement or death before you 
move up in the ranks. Opportunities 
are opening up all the time in all of its 
important divisions: Paint, Glass 
Chemicals, Brushes, Fiber Glass. 

This is your year of decision. We 
invite you to look into Pittsburgh Plate 
Glass Company. To help you become 
better acquainted with PPG, we sug- 
gest you get a copy right away of the 
booklet entitled, “Toward New Hori- 
zons with Pittsburgh Plate.” Ask your 
placement officer for a copy or write 
directly to the Pittsburgh Plate Glass 
Company, General Personnel Director, 
One Gateway Center, Pittsburgh 22, 


Pennsylvania. 


FIBER GLASS 


COMPANY 


CHEMICALS BRUSHES PLASTICS 


rPrErTrsSeUR GH Finuers GLASS 


345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 


PAINTS - GLASS 
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Technibriefs 


(Continued from page 44) 


the \ are intended Because 
“Zytel” is a non-conductor, the 
danger of electrolytic corrosion at 


jOrnnts is eliminated 


Giant Vacuum Cleaner 
A giant vacuum cleaner, said to 
be the world’s largest, was demon 
strated recently at Anacostia Naval 
Air Station, Washington, D. C. for 
Defense Department officials. Dub- 
bed the “Jare” ( Jet Aircraft Run- 
way Cleaner) by its manufacturer, 
the U. S. Hoffman Machinery Cor- Rear view of the world’s largest inn 
poration, this huge mobile vacuum cleaner, the “JARC”. 
cleaner 1s specificially designed for 
use on airfield runways handling “larc” is able to clean and _ re- 
jet aircraft operations, The new move all debris from a two-million 
unit is expected to make an ap- square foot area in about eight 
preciable reduction in engine hours. The vacuum cleaning equip 
damage and maintenance figures ment is mounted on a_ specially- 
recorded as a result of foreign ma designed truck body. Two heavy- 
terial being “sucked-in” through jet duty industrial exhausters provide 
air-scoops suction for the vacuum system and 
Weighing about 30,000 pounds they possess the energy equivalent 
and about 30 feet in length, the of 1200 home type cleaners 


Special Interest Books 
at 
Special Prices 


The Physical Nature of Flight 
by Holland 


$1.49 (was $4.00) 


American Locomotives—by Alexander 
A Pictorial Record of Steam Power, 1900-1950 


$3.95 (was $6.75) 


The History of the American Sailing Navy 
by Chapelle 


The Cornell Campus Store 


Barnes Hall 








The actual vacuum surface 1s 
made up of six ground-level nozzles, 
arranged over an eight-foot width 
at the rear of the vehicle, which 
suck in air at the rate of 350 mph 
When the nozzles are not in use, 
they are pneumatically raised to a 
“stand-by” position. Each nozzle 
is equipped with two small wheels 
on which it rolls along on the run- 
way surface. Material removed by 
the cleaning nozzles from the run- 
way is carried through pipes to the 
unit’s material collectors. Each col- 
lector is fitted with a special hinged 
door for removing the material after 
cleaning operations are completed 

The “Jare”, which uses “air- 
vacuum power”, will pick up any- 
thing from paper and cloth to fer- 
rous and non-ferrous metals. This 
advancement in cleaning was graph- 
ically demonstrated during the 
showing, as the “Jare” thoroughly 
and completely cleaned an area lit- 
tered with steel, aluminum, sand, 
gravel, paper, wood, and a variety 
of other materials 


(Continued on page 50) 








ERIC Shell-lce 


Answers the needs of restaurants, hospitals, 
hotels, fishermen, truckers, dairymen, poultrymen and others 
$5.95 (was $12.50) fer clean, broken ice that can be scooped, shoveled, bagged 
or blown through a hose. Shell-ice Makers are full-automatic, 
require little floor space, are highly economical. Built ina 
multiplicity of sizes. Ask for bulletin 54. 

Get data now on the Frick Graduate Training 

Course in Refrigeration. 


OPER OaBift 


WAYNESBORO, PENNA 
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Chance Vought F7U Cutlass 


Here’s a simple equation: 


NO HIGH ALLOY STEEL = NO PLANE 





Without stainless steel, super-high-temperature steels and 
special electrical alloys, it just wouldn't be possible to 
build, power and control a plane in the over-600-miles-per 
hour class. That is our job: to develop and produce such 
metals, and it may be the niche in industry that will interest 
you in the future. In any case, remember that whenever 
you have problems that involve resisting corrosion, heat, 
wear and great stress, or require special magnetic properties, 
we're the a age to see. Allegheny Ludlum Steel Corporation 
Oliver Building, Pittsburgh 22, Pa 





PIONEERING on the Horizons of Steel SM? 
Allegheny Ludlum “c= 


"Gi AtLoy see 
wow e806 Warehouse stocks of A-L Stainless carried by all Ryerson plants 
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Richard C. Shafer, B.S. in mechanical engineering at Lehigh, 
was one of 16 engineers assigned to one of Western Electric's 
toughest post-war projects — developing manufacturing tech- 
niques for mass-producing (with great precision!) the tiny but 
amazing transistors which are already causing a revolution in 
electronics. 













Paul J. Gebhard, B.S. M.E. at the University 
of Maryland, was one of a team that helped 
develop Western's new electroforming 
process for coating steel telephone wire 
with copper, lead and brass in one continu 
ous operation. His job: to develop conductor 
resistance-annealing equipment and electro- 
lyte filtration and circulating systems 


Bobby L. Pettit (at right), an E.E. from Texas 
A. & M., is one of several hundred members 
of Western Electric's Field Engineering Force. 
These F.E.F. men can be found all over the 
world — working most closely with the Army, 
Navy and Air Force — advising on the instal- 
tation, operation and maintenance of com- 
plex electronic equipment made by W.E. 
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a Electric’s primary job — which goes 
‘way back to 1882 — is to make good telephone 
equipment that helps Bell telephone companies 
provide good service. It’s a very big job — and a 
very important one — which calls for the pooling 
of varied types of engineering skills. 

New manufacturing processes and methods 
are constantly required to produce better tele- 
phones, better central office equipment, better 
wires and cables, new types of electronic equip- 
ment to keep pace with the nation’s ever-growing 
need for more and better telephone service at 
low cost. 

In addition to doing our job as manufacturing 
unit of the Bell Telephone System, Western 
Electric is busy producing many types of elec- 
tronic equipment for the Armed Forces. Here 
again, young engineers of varied training are 
doing important work in connection with the 
manufacture of radar fire control systems, guided 
missile systems and special military communi- 


cations systems, 
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RUGGED RUBBER FOR LONGER LIFE 


AND 


PASTEL PANELS FOR SOFTER LIGHT 


m 








HERE'S HOW THEY'RE 


ALLIED 


DIVISIONS: Barrett General Chemical 
Mutual Chemical National Aniline Nitrogen Semet-Solvay 
Solvay Process + International 


Allied to serve you better 
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You would hardly think that there was any connection between 
the translucent building panels and the hard-working tires of 


an earth mover—but there is. 


“*Allite” panels, a product of our Barrett Division, are made 
of polyester resins. The tough rubber tires, like the ones on 
your car, require for their processing chemicals containing 
aniline—one of the products of our National Aniline Division. 
Both aniline and polyester resins require benzol, an Allied 


basic chemical, in their manufacture. 


Allied’s chemicals in some way enter into nearly every manu- 
factured product in America’s homes, farms and factories. 
In all, Allied has seven producing Divisions—and the list of 
its 3,000 products is still growing. Seen or unseen, they’re 


making life easier, more pleasant, more modern, 


I ifexe | | The Annual Report 


= gives a comprehen 
atctiilieel| sive account of the 
| Compony's progress 
in 1955. We'll be glad 
fo send a copy on request 


| 


6! BROADWAY, NEW YORK 6 NY 











Engineering 
Writing 
HUGHES 







































An engineering writer is that rare 
combination of a man 8o technically informed 
that he knows every detail of a given 


piece of equipment —and also is able to 






present a clear, concise, written description 





of its operation and performance. 















Engineering writers at Hughes are as important to the team 
effort on any project as the other engineers and physicists with 
whom they work in close cooperation. This is because the material 
created by engineering writers are products just as are antennas, 
modulators, synchronizers and other electronic items. 






The writers’ products include Hughes equipment operating 
instructions; pilot and radar operator instruction manuals; serv- 
ice instruction books; test equipment use and service manuals; 
illustrated parts catalogues. Tape recorders are a time- and effort- 







saving tool in this work. 





Evening classes are available nearby at the University of Cali- 
fornia, Los Angeles, and the University of Southern California, 
for engineering writers desiring to advance their knowledge of 
the electronics arts. 














ENGINEERS and PHYSICISTS 


FOR INFORMATION CONCERNING AVAILABLE POSITIONS WRITE; 
















sw’ | HUGHES 


Relations 









RESEARCH AND DEVELOPMENT LABORATORIES 





Culver City, Los Angeles County, California 





Photo, above: Engineering writer working with Hughes engineers 





on a design phase of the Hughes Falcon air-to-air guided missile, 











Technibriets 


(Continued from page 46 
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Radioactive Fallout Computer 


A new electronic computer has 
been designed that can calculate 
in one twentieth of a second the 
fallout pattern from a nuclear det- 
onation. 


The computer was developed at 
the suggestion of the U. S. Weather 
Bureau and supported by the 
Atomic Energy Commission. Given 
the wind speed, direction, and 
details about the bomb, the com- 
puter displays on a TV-like screen 
the fallout pattern within a 250- 
mile area. 

The computer will be used by the 
AEC at its atomic proving grounds 
tO assist in providing extra safety 
during bomb tests. It may also be- 
come useful for civil defense since 
Its cost in production IS expected 
to be under $10,000 


Ag Engineers 
(Continued from page 17) 

Agriculture students each term, the 
department sponsors a five year 
curriculum, in conjunction with the 
College of Engineering, in agricul- 
tural engineering. Although only 31 
students are enrolled in all five 
years of the program at present, 
this represents but the third year 
of the plan’s operation. Professor O 
C. French, director since 1947, be- 
leves that the increasing number of 
applications points toward an in 
creased enrollment in the next few 
years, 

With increasing farm mechaniza- 
tion, there will be expanding oppor- 
tunities for agricultural engineers. 
\t present they are active in the 
following applications of engineer- 
ing to agriculture: (1) power and 
machinery, (2) soil and water man- 
agement, (3) agricultural process- 
ing, (4) rural electrification, and 
(5) farm structures. The future will 
probably witness this list greatly 
extended, and the number of agri- 


cultural engineers enlarged 
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INVENIEMUS VIAM ALT FACIEMLS: “We shall find a way or we shall make one.” 


— Memorial Cate, University of Pennsylvania 


Investing in young AMerica . . . a progress report 


“TO HELP deserving young men and women obtain a 


college education .. . to give financial support to a cross- 


9 


section of American colleges . . . 


FOUR YEARS AGO, the Union Carbide Scholarship 
Plan was established with those objectives. 

Today, the plan provides the complete cost of tuition 
and fees for 400 four-year scholarships at colleges and 
universities throughout the country. As an important 
part of their education, the scholars are encouraged to 
gain valuable experience in their chosen fields by ob- 
taining jobs in industry during summer vacation, 


50 TECHNICAL SCHOLARSHIPS are also available 
in specific fields of study. They cover the student’s tui- 
tion and fees for the senior year. In addition, to assist 
graduate students and to support academic research, 





EVEREADY Flashlights and Batteries 
SYNTHETIC ORGANIC CHEMICALS 
ELECTROMET Alloys and Metals 


LINDE Oxygen 
PyYROFAX Gas 
Prest-O-LiteE Acetylene 
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NATIONAL Carbone 
PRESTONE Anti-Freeze 
HAYNES STELLITE Alloys 


Union Carbide offers 66 fellowships and grants-in-aid 


to universities. 


THE PEOPLE OF UNION CARBIDE regard these schol- 
arships as an important contribution to the future and 
to two of America’s pr iceless assets—its educational sys- 
tem... and its youth. 

TO LEARN MORE about the Union Carbide undergraduate 


scholarships and the colleges and universities in which they 
have been established, write for Scholar ship Plan booklet X, 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET WCC! NEW YORK 17, N.Y. 


In Canada: UNION Cansipe CANADA Limiten, Toronto 


UCC’s Trade-marked Products include 


ACHESON Electrodes UNION CARBIDE Silicones 
I NION € arbide Dynel Textile | ihers 


BAKELITE, VINYL TE, and KRENE Plastics 
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A Tower of 


Opportunity 


for America’s young 
engineers with capacity for 
continuing achievements in 
radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
a great development unit of 
¥ the world-wide, American-owned 
International Telephone and 
Telegraph Corporation, 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field . to work with 
the finest facilities ... to win rec- 
ognition..,.to achieve advance- 
ment commensurate with 
capacity, 

Learn more about this noted 
Tower of Opportunity...its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 


INTERESTING 
ASSIGNMENTS IN — 
Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Antennas 

Telephone and 
Wire Transmission Systems 


Federal 
Telecommurication 
Laboratories 3 
A Division of International 


Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 


& ae” 


Pie 
Boho 


Ont 
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Professor Dropkin 


(Continued from page 18) 


were also established so the temper- 
ature of the room could be adjusted 
30°F. to 100°F. Inside the 


temperature room Was 


from 
constant 
built a smaller room, similar to a 
room in a house. Inside the inner 


room were put various types of 
heaters and radiators whose heat- 
ing ability were to be tested. The 
outside conditions were adjusted to 
the desired temperature and wind 
velocity. The apparatus to be tested 
was then set in operation and tested 
under conditions very similar to 
those under which it would be used 

At some temperatures either no 
one or everyone is comfortable, 
while at other 
ferent people are affected different 
ways. Authorities have realized for 
some time that there are two factors 


temperatures dif- 


affecting the comfort of people: 
actual physical discomfort and psy- 
chologically caused — discomfort 
About 1940 Professor Dropkin and 
some members of the psychology 
department decided to start re- 
search in this department to try to 
find the temperature range under 
which most people are comfortable 
At this time the United States was 
drawn into World War II and the 
experiment was abandoned. The 
Army took over the constant tem- 
perature room for their research 
and the experiment has never been 
revived 

Professor Dropkin’s research and 
testing have extended into a variety 
of industries. He worked for th: 
Utica Radiator Company 
boilers, radiators, and valves. He 


worked for Ek. I. DuPont 


thermal conductivities of plastics 


testiny 
finding 


His research and 
ence has extended even to testing 


testing experi- 
the power transmission in a fluid 
clutch and testing a water 
for the Elmira Water Board. 

For most of his research and 
Dropkin has to 


design his own apparatus and often 


pump 


> ) > 
testing, Professor 


he uses this 
A notable example of this 
is an electric analog he used at 
Brookhaven National Laboratory 
to study two dimensional heat 
transfer. After using the equipment 
at Brookhaven, he used it in his 


same apparatus mn 


classes. 


lectures to show methods of solv- 


ing complicated heat problems 





Other apparatus he has found it 
necessary to design is equipment 
to make psychometric measure- 
ments for some extensive research 
he did in that field. Psychometry 
is the measuring of humidity with 
wet and dry bulb thermometers. 
When he published a report on his 
Dropkin _ re- 


research, Professor 


ceived requests for copies of his 
report from as far away as India, 
Japan, and Russia. 

For his work in the field of heat 
transfer research, Professor Drop- 
kin has 
societies and honorary fraternities: 
Sigma X1; Pi Tau Sigma—Mechani- 
cal Engineering honorary fraternity; 
Tau Beta Pi; and Atmos—Mechani- 
cal Engineering honorary fraternity 
at Cornell. He is also a member of 
American Society of Heating ana 


been elected to several 


Air-Conditioning Engineers, Ameri- 
can Society for Engineering Educa- 
tion, American Association of Uni- 
versity Professors, and Society of 


Cornell Engineers. 


College News 
(Continued from page 32) 


The fellowship awards are one 
phase of the General Electric edu- 
cational which 


support) program 


this year will disburse approxi- 
mately $1,250,000 
Kenneth G 


of educational relations. 


according to 
Patrick, G-E manager 
from a 


The fellowships range 


minimum of $1,750 for a Fellow 
who is single to $2,100 for a mar- 
ried Fellow without children, to 
$2,500 for a married Fellow with 
children. In addition, a grant of 
$1,200 is made for each Fellowship 
to the university at which the Fel- 
low will study. This grant is applic- 
able to tuition, equipment and 
other educational costs. 

The General Electric Fellowships 
were awarded to universities in the 
United States which nominated the 
recipients of the grants. In the 
case of the previous group of 34 
fellowships, selection was made by 
a committee of six representatives 
societies, 


of national professional 


(Continued on page 56) 
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Bendix LUMICON— more detail-sensitive than 
the human eye—to explore Mars’ mysteries 


Light amplifier to be used in 
medicine, industry, astronomy 


Long considered the most sensitive opti 
cal instrument ever created, the human 
eye at last has a competitor! Lumicon, 
developed by engineers of Friez Instru 
ment Division of Bendix Aviation Cor 
poration at Baltimore, Md., is far more 
effective than the human eye under 
certain circumstances. For the eye's 
major shortcoming is its inability to 
resolve objects satisfactorily under fail 
ing light conditions. For that reason 
scientists have sought for many years 
to devise an electronic ‘“‘eye’’ which will 
enable us to “‘see in the dark’’, that is, to 
see fine detail at light levels far below 
those at which the human eye can do so 
Jendix* Lumicon is that instrument 

Lumicon amplifies light as much as 
50,000 times to produce, on a television 
screen, bright-as-day images of objects 
in “‘total darkness’’ which are invisible 
to the unaided human eye 

In astronomy, Lumicon promises to 
help unravel many of the secrets of the 
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Solar System. This summer, when Mars 
is closest to the Earth, a team of scien 
tists will take Lumicon to Africa in the 
hope of making more detailed observa 
tions of this fascinating planet than 
have ever been possible before. Does the 
Red Planet support life? What about 
the fabled ‘“‘canals’’ so far unresolved 
in telescopic photographs of Mars? We 
may have to wait a while to learn the 
final answers to these ancient questions 
but early observations using Lumicon 
indicate that it will bring us far closer 
to a solution than we might have 
dreamed a few short years ago 
Originally conceived as a medical 
tool, Lumicon is a real boon to the 
medical profession in amplifying weak 
fluoroscopic X-ray images. Expansion of 
such techniques promises earlier and 
better diag”-osis, as well as easier and 
more effeci.ve observation of the prog 
reas of treatment in internal ailments 
In industry, too, Lumicon has many 
applications. For example, it will make 
possible “‘live’’ instantaneous X-ray 
fluoroscopic images of forgings, castings 
and structures such as major aircraft 


parts —and detect fatigue and incipient 
failures which would have been missed 
by the slow, old-fashioned X-ray photo 
graphic methods 

Lumicon is merely the latest in a long 
succession of products which typify the 
never-ending search at HKendix for in 
genious and important contributions to 
American science and industry. It's one 
more reason why talented young engi 
neers find it exciting and stimulating to 
work for Bendix 

At Bendix you enjoy the opportunity 
offered only by a large corporation; yet 
the 26 individual divisions are small 
enough so that an engineer of promine 
cannot be overlooked. Producing over 
a thousand different products for every 
phase of industry, bendix deserves your 
attention when you plan your future 
See your placement director or send for 
tendix And Your Future 


the brochure 


AVIATION CORPORATI( 
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How hard can the sea bite? This is no 
secret to Inco Corrosion Engineers. 
For over thirty years, they have been 
collecting data on the corrosive and 
erosive effects of sea water on many 
different kinds of metal. 


In Inco’s “Ocean Test Tube” and asso- 
ciated laboratories, Inco Corrosion 
Engineers have the facilities and 
apparatus to study all phases of 
marine and atmospheric corrosion, 
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Ocean Laboratory —here at its big Kure Beach, N. C., Testing Station, Inco exposes 
thousands of metal specimens to the corrosive effects of salt spray, salt air, 


salt water. 


How International Nickel finds out 
what the wild waves are saying 


The sea’s a killer of many metals. 

Some it corrodes or rusts. Some it 
wears away. Some it destroys by eat- 
ing up one of the alloying elements. 
Some it makes so “allergic” to con- 
necting metals that corrosion is 
speeded up. 

To hunt this killer down, Inter- 
national Nickel has made the ocean 
into a test tube. At Harbor Island and 
Kure Beach, North Carolina. Here, 
Inco Corrosion Engineers study the 
corrosive effects of salt water, salt 
spray, salt air, water velocity, marine 
growths, coupling methods. 


4S. 
aie 


To help you plan Inco Nickel into 
your future, International Nickel 
Company has collected data from 
almost a quarter of a million individ- 
ual tests on the behavior of metals 
and various other materials under all 
sorts of corrosive conditions. 

“Corrosion in Action” is an Inco- 
prepared film in full color. It shows 
how corrosion acts and how it can be 
controlled. Prints loaned to engineer- 
ing classes and student technical 
societies. Write, The International 
Nickel Company, Inc., Dept. 126e, 
New York 5, N. Y. 


©1056, T. 1. N. Co. 


International Nickel 


Producer of Inco Nickel, Nickel Alloys, Copper, Cobalt, Tellurium, 
Selenium and Platinum, Palladium and Other Precious Metals 
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Electronics Research Engineer irving Aine records radiation 
antenna patterns on Lockheed's Radar Range > 
Twenty-two foot plastic tower in background . 
minimizes ground reflections, approximates free space . 
Pattern integrator, high gain amplifier, square root e 
ar amplifier and logarithmic amplifier shown in picture 7 
PR eps. are of Lockheed design 
ria *~« . 
a FH6 “i 
, Fay 7 Mechanical Research Engineer W. M. Watkins (left) directs 
pins m4 Research Mechanic Ear! Rollo in operating Lockheed's 
722% . ‘ new Hailstone Gun during a test on the effect of 
me ae . hailstones on new types of plastic radome “skin.” 
- Pie ° The gun, which was designed by Watkins and 
"© wea Mechanisms Group Engineer G. W. Louthan, fires up to 
o* te, five hailstones spaced 25 feet apart at speeds ranging 
. FP es from 270 to 500 mph. The hailstones, which are made in 
° we wig the gun, can be varied in size from 44” in diameter 


C.H. Fish, design engineer assigned 
to Lockheed's Icing Research 
Tunnel, measures impingement 

limits of ice on C-130 wing section 


The tunnel! has a temperature 
range of 40°F. to +150°F. and 
maximum speed of more than 


270 mph. It is the only icin 
research tunnel in private industry 





Research Engineer Russell Lowe measures dynamic 
strain applied by Lockheed's 500,000 Ib 

Force Fatigue Machine on test specimen of ° 
integrally-stiffened Super Constellation skin 
The Fatigue Machine gives Structures 

Department engineers a significant advantage > 


in simulating effect of flight loads on a 
structure. Among other Lockheed structures 





facilities are the only shimmy tower in 
private industry and largest drop test 


Advanced facilities speed 
Lockheed engineering progress 


Lockheed’s unmatched research and production facilities help make 
possible diversified activities in virtually all phases of aviation, 


. 
*. 


“ military and commercial. 
They enable engineers to test advanced ideas which would remain 


only a conversation topic in firms lacking Lockheed’s facilities 
They help give designers full rein to their imagination. They make 
better planes — and better careers. 

Engineering students interested in more information on Lockheed's 
advanced facilities are invited to write E. W. Des Lauriers, 


Lockheed Student Information Service, Burbank, California 
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AIRCRAFT 
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WHY CERTAIN 
DESIGNS SUCCEED 


an idea to help 
you advance faster 


UCCESSFUL designers state that 

costs are the most important 
factor in the success of any product 
development today. Manufacturers 
recognize this and, as a result, seek 
out the engineers who are cost 
minded, 


























Industry's stress on lower costs 
comes from the increasing competi- 
tion for buyers, Rising costs of ma- 
terials and labor must be offset by 
good designs to keep selling prices 
down to realize a profit from sales. 
Ingenious use of materials is the 
best way you can eliminate needless 
expense in manufacture. By using 
steel as the basic material and weld- 
ing for fabrication, you have a de- 
cided advantage in saving money 
for a manufacturing company. . . 
and getting your designs accepted. 





Welded Stee! Construction — Costs $6.49 


Results from using welded steel 
instead of gray iron are shown in 
the above design comparison of a 
typical bracket used on modern 
machinery. The cast bracket costs 
$28.13. The welded steel bracket 
costs $6.49, weighs 65% less, yet is 
stronger and more rigid than the 
cast design. 

Similar savings are possible in 
many types of mechanical parts. 
Therefore, it will pay you to know 
how to utilize steel. Why not write 
us for latest design bulletins. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


The World's Largest Manufacturer of 
Arc Welding Equipment 
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College News 
(Continued from page 52) 


two college presidents, and two G-E 
representatives, 

Recipients of the General Elec- 
tric Fellowships to Cornell, their 
undergraduate schools, and _ fields 
of study are: 

Karl Berkelman, 340 College St., 
Lewiston, Maine, 
Rochester, physics. 

Stephen R. Cohen, 502 Dryden 
Road, Ithaca, N. Y., Cornell Uni- 
versity, chemistry. 

Roger G. Ketcham, 245 Veterans 
Place, Ithaca, N. Y., Antioch Col- 


lege, chemistry 


University of 


ASME Meetings 
Mr, T. L 


Pont de Nemours and Company 
spoke on “Computers and Their 
Applications” at the meeting of 
the Cornell Chapter of American 
Institute of Chemical Engineers in 
Olin Hall, February 24 

Mr. Leininger stressed the ex- 
panding role of digital computers 


Leininger of FE. 1. du 


in obtaining rapid, accurate solu- 
tions to many types of engineering 
problems. The outstanding feature 
of these machines is the speed with 
which they assimilate, analyze, and 
correlate large masses of data. 
Brinton S$. Deighton, |r. was pre- 
AIChemk award 


for outstanding scholastic achieve- 


sé nted with the 


ment during his freshman and soph- 
omore years. Mort Friedman, chair- 
man of the School of Chemical En- 
gineering for Engineers’ Day, spoke 
to members about exhibits and 
projects for the coming event. Can- 
didates for the Fuertes Memorial 
Contest in public speaking were 
reminded to have their preliminary 
talk and paper ready before April 
{ 

The guest speaker for the Ameri- 
can Society of Mechanical Engi- 
neers’ meeting on February 29 was 
Mr. Robert Hammon of Sperry 
Gyroscope. Mr. Hammon outlined 
some of the important equations 
and their solutions which govern 
“Inertial Navigation”. As examples 
of their application, he 
two gyrators of the same capacity, 
one 800 pounds and eight feet high, 


while the other only 23 pounds and 


dis¢ ussed 


eight inches high. 





The April 10th meeting of the 
ASME will feature Mr. Hoffman 
of the Philadelphia Electric Com- 
pany. He will discuss the use of 
supercritical steam for power gen- 
eration. 


Air Photo Course 
For Highway Engineers 


Ten highway engineers from 
Newfoundland to Washington com- 
pleted a three week course at Cor- 
nell in which they learned to iden- 
tify earth materials with differing 
characteristics on airphotos from 
their areas. The men learned to 
identify rock and soil types, to lo- 
cate landslides and granular ma- 
terials and to plan drainage from 
stereoscopic airphotos. Then, with 
help of faculty members they map- 
ped highways based on this infor- 
mation, 


It is the first of a series planned 
by the Airphoto Center in the 
School of Civil Engineering. Infor- 
mation may be obtained from Pro- 
fessor Theodore Cheney in Linco!n 
Hall. Airphoto analysis, often faster, 
easier, cheaper, and more accurate 
than ground observation, will help 
make increased highway construc- 
tion as modern and efficient as pos- 
Professor 


sible, according to 


Cheney. 


Books By Professors 


Two professors published their 
writings this term. Professor H. H 
Mabie of the Sibley School of Me- 
chanical Engineering is the author 
of an article in the February 9 issue 
of Machine Design. The article on 
“Calculations of Beam Deflection 
Due to Shear” appears in the maga- 
zine’s “Data Sheet” section, which 
is a reference guide for practicing 
engineers throughout the country. 

\ book by Dennis G. Shepherd, 
professor of mechanical engineering 
in the department of thermal engi- 
neering, will be released this spring. 
The book, “Principles of Turboma- 
chinery” is the first complete text 
for courses in turbomachinery. Pro- 
fessor Shepherd is the author of an- 
other book, “Introduction to the 
Gas Turbine”. 
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100,000 
ALLISON ENGINES 
1931-1956 


Today’s powerful turbo-jet and turbo-prop engines 
are a far cry from the aircraft engines of a mere 10 
years ago. 

But we've hardly scratched the surface. We're still 
pioneering. 

Sure, the sound barrier’s been cracked. But, who 
knows, perhaps in the next 10 years we'll be flying at 
speeds 2 or 3 times the speed of sound. Newer, more 
complex, more powerful engines ARE in the offing. 
There'll be new fields to conquer. For instance, the 
thermal barrier! 

Allison, a pioneer in the design, development and 
production of aircraft engines, now is working on 
advanced design turbine engines to meet future re- 
quirements . . . whatever they might be. Proven fea- 
tures of engines like the Allison J71 and T56 may be 
adapted to the engines of tomorrow. Allison engines 
of the future will be backed up with worlds of ex- 
perience gained in the development and production 
of its first 100,000 aircraft engines. 
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PIONEERING 


ALLallh 


Now, Allison is in the midst of a $75 million ex- 
pansion program in engineering research and de- 
velopment facilities. Completion of the program will 
give Allison one of the world’s most complete, best- 
equipped, centers for the development of new, high 
performance turbo-prop and turbo-jet aircraft en- 
gines. This opens new and unlimited opportunities 
for young graduate engineers, for the program 
financed by General Motors—creates an immediate 
need for a 40%, increase in engineers, 


Want to know more about YOUR career oppor- 
tunities at Allison? Why not arrange now for an 
interview with our representative on your campus. Or, 
write for information about the challenging work 
awaiting you at Allison: Engineering College Con- 
tact, Allison Division, General Motors ¢ orporation, 
Indianapolis 6, Indiana. 
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BASIC REQUIREMENTS 


JAN and Mil Specifications are basic 
guideposts for electronic advance- 
ment, whether used as engineering 
reference points or os procurement 
standards. IRC’s dual emphasis on 
mass production and exacting testing 
assures highest performance standards 
at lowest possible cost. 


SPECIFIC EXAMPLES 


Type BT insulated Composition Resistors 
MIL-R-T1A Specification 


IRC Power Wire Wound Resistors 
MIL-R-268 Specification 


Type BW Low Wattage Wire Wounds 
JAN-R-184 Specification 


Cameos 


Sealed Precision Voitmeter Multipliers 
JAN-R-29 Specification - 











Baul jf ‘ 
poe ter ne and 
Pe \ : 


Aviomatic testing and recordi 
permits accurate evaluation « 


greater number of resist P 


ONLY IRC MAKES SO MANY 
JAN AND MIL TYPE RESISTORS 


. another reason why engineers prefer IRC Resistors 


56 different IRC resistors is today’s figure—all equiva- 
lent to JAN or MIL specifications. Manufacturers of 
military equipment who must meet these specifications 
depend on IRC for all their resistor requirements. 
Offering the widest line of resistors in the industry — 
138 different types in all—IRC is the logical source of 
JAN and MIL type units. 


For inquiries concerning Engineering posi-- 
tions, write to: Engineering Employment, 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St., Phila. 8, Pa. 
Utenewer the Cincuil, Says “~W- In Canada: International Resistance Co., Toronto, Licensee 
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GYROSCOPICS 
SERVO MECHANISMS 


AUTOMATIC FLIGHT 
CONTROLS 


FIRE CONTROL SYSTEMS 
COMPUTERS 
ELECTRONICS 
HYDRAULICS 

OPTICS 

NAVIGATION SYSTEMS 
BALLISTICS 

RADARS 


TEST AND TELEMETERING 
EQUIPMENT 


PROPULSION 
AERODYNAMICS 


MINIATURIZATION AND 
MODULAR DESIGN 


INERTIAL GUIDANCE 


EVALUATION AND 
SYSTEM ANALYSIS 


LOGISTICS 


For Graduate Engineers, the Sky /s the Limit in 


Missile Careers with Sperry 


Study the list above and you'll find that here at Sperry we 
are engaged in every phase of engineering necessary for missile 
development. Since 1916 when Sperry developed the first 


pilotiess aerial torpedo for the Navy, we have specialized in all 


the arts required for the missiles of today — and tomorrow 
Currently Sperry is putting its capabilities to work in six 

GYROSCOPE COMPANY 
major missile systems-— of all types—ranging from complete 


systems’ cognizance to major sub-system responsibility 
DIVISION OF SPERRY RAND CORPORATION 
If you are interested in getting into missile engineering or 
want to specialize in any of the phases of engineering listed 
above see the Sperry representative when he visits 
your school—or write now to J. W. Dwyer, Sperry Gyroscope 


Company, Section 1B5 
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many doors will be 
opened to you... 


which will you enter 
when you become an 











CAREER 















































OPPORTUNITY KNOCKS for engineering careers 
at this magnificent new jet aircraft equipment plant 


Make the right choice when you begin to invest your hard-won skill and 
knowledge in engineering. Hamilton Standard offers a plant where initiative 
and responsibility are encouraged ... where young men are in top manage- 
ment posts ... an engineering staff which has been continuously expanding 
for 35 years... a plant which has been judged one of the top 10 in the 
nation. You don't just fill a position at H-S ... you commence a career! Some 
of Hamilton's present projects include jet fuel controls, jet turbine starters, 
hydraulic pumps, air cycle and vapor refrigeration systems, contro!s and 
accessories for nuclear engines, propellers for turbine and piston engines. 


GRADUATE PROGRAMA .... while at Hamilton Standard you will be encouraged 
to take advantage of the company’s liberal tuition assistance plan and to 
pursue postgraduate studies at nearby Hartford Graduate Center of 
Rensselaer Polytechnic Institute. 


HAMILTON STANDARD preetes Send for “YOU AND YOUR FUTURE” 


. @ colorful brochure picturing and describing all of the activi- 
eeateent ties and opportunities at H-S .. . plus information on the 
graduate engineering program. Write Mr. T. K. Bye, (111) 
Bradley Field Road, Windsor Locks, Connecticut. 








HAMILTON STANDARD 4A DIVISION OF UNITED AIRCRAFT CORPORATION 
60 THE CORNELL ENGINEER 





1. Stotz, Robert H >». Usiskin, Clive M Rosenbaum, Richard Ho, Hau-wong 

2. Gilinsky, Victor 6. Smith, Gordon L Iglehart, Donald L ». DeBell, David A 

3. Jacobson, Charles F 7. Farley, Donald T., Jr 2. Erickson, John C., Jr ). Bkiar, Howard 
Siegel, Prof. Benjamin M 8. Janes, Hugh P., Jr 3. London, Howard 8 7. Harris, Stephen M 

+. Thomson, Richard M 9. Comstock, Craig 


GRADUATING CHEMICAL ENGINEERS 


Bunting, R. L., Jr 11. Sicherman, . 2 Rodriquez, G 
Von Berg, Prof. R. I 12, Shertzer, € 22. Chester, C. V 
th, Prof. J. C l Tomfohrde 23 
rin K 14 2 re Jr aldenc 
Rhodes, Prof. E. H 15. Harris, . 26, Mallin, . 5. Love, B. J 
5. Mason, Prof. C. W ‘ z 26. Trostel s. Bernard, D. A 
Burton, Prof. M. 8 B 7 
}. Smith, Prof. G. V l 
9. Thorpe, Prof. R. G 19 ae 29 
). Harriott, Prof. P 20. Hessel, M. M ), Hittner 
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“POWER OFFI’ Test operations are directed from this central control room, where 
special measuring instruments greatly speed up the collection of pump performance 
data. That’s one way Worthington products are made more reliable by using .. . 


... the world’s most versatile hydraulic proving ground 


When you make pumping equipment that has to stand up and 
deliver year after year anywhere in the world, you've got to be sure 
it will perform as specified. 

That's why we built one of the world’s largest hydraulic test 
stands at our plant in Harrison, New Jersey. Here, over a half- 
acre “lake,” we can check the performance of anything from a 
fractional horsepower unit to pumps handling over 100,000 gallons 
a minute. When you realize there are thousands of sizes and types 
of centrifugal pumps alone, you get an idea of the versatility we 
had to build into our proving-ground. 

Naturally, our new test equipment is a big help to our research 
engineers, as well as our customers. Now they get performance 
data on products quickly and accurately. Using it, we can save 
months, even years, in developing new Worthington fluid and air- 
handling devices — equipment for which this company has been 
famous for over a century, For the complete story of how you can 





COMPREHENSIVE TESTS are run on a Worthington centrifugal 
friger: iit (lower left) now in service as one of the Ara : 
refrigeration unit (lower lef pm fit into the Worthington picture, write F. F. Thompson, Mer., 
bian American Oil Company's central air conditioning units in , 
Dhahran, Saudi Arabia Personnel & Training, Worthington Corporation, Harrison, N. J 
al an, * 4 f ‘ ‘ £ 
4.25A 


See the Worthington representative when he visits your campus 
See the Worthington 
Corporation exhibit in 
New York City. A lively, 
informative display of 
product developments 
for industry, business and 


the home. Park Avenue 
and 40th Street 










ES ee 


TT 
When you're thinking of a good job—think high— think Worthington 


AIR CONDITIONING AND REFRIGERATION +» COMPRESSORS « CONSTRUCTION EQUIPMENT + ENGINES + DEAERATORS + INDUSTRIAL MIXERS 
LIQUID METERS -« MECHANICAL POWER TRANSMISSION + PUMPS « STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES + WELDING POSITIONERS 











Air Conditioning today is more than 
accepted; it’s expected and such bur- 
geoning industries as frozen foods are 
making heavy demands for refrigera- 
tion. York clients include banks, 
hotels, huge office buildings, indus- 
trial plants, food processors, and 
government installations, 


York systems are engineered to fit 
the particular requirements of each 
customer. [his is important to York, 
because it is one of the factors con- 
tributing to York’s reputation as a 
producer of quality air conditioning 
and refrigeration. It is important to 
the graduate engineer, because it indi- 
cates York’s dependence upon the 
engineer. Y ork industrial systems are 
not sold across the counter: they are 
sold by engineers who contribute 
their skills to the specification and 
installation of the system, each step 





refrigerat on 
air Conditioning 
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rola .@ “He quality name tin atr conditioning 
HEADQUARTERS FOR 
MECHANICAL COOLING SINCE 16665 


AIR 


@® York is a leader in the field... 





of the way. And the jobs vary: today’s 
job might be a large office building; 
tomorrow’s a bank, or a store or a 
huge factory, or even an environ- 
mental test hanger for the Air Force. 


York management is largely drawn 
from its engineering staff. Today, of 
the 25 top engineering executives at 
York, /9 came up through the YORK 
College Graduate Training Program. 
Being engineers, they know the prob- 
lems and aspirations of young engi- 
neers, and they know how to help 


them get ahead. 


The YORK College Graduate Train- 
ing Program, alone in the industry, 
provides a personalized and tailored 
training content beamed to the spe 
cific placement chosen by the young 


Engineering graduate. It is comprised 





CONDITIONING: 


A Career for Engineers 
with Management Potential 


@ The field is already big, growing fast... 


@ Every York installation is engineered... 


® That’s why York looks for engineers with management 
potential, trains them well for responsible positions. 


of integrated classroom and on-the 
job training assignments, which con 
siders the many aspects of personal 
development. At YORK, the title 
“Student Engineer” is a mark of dis 
tinction. It is the proven pathway to 
personal success in a highly technical 
industry. 


To learn more about the Air Condi- 
tioning and Refrigerating industry, 
York Corporation and its highly effec- 
tive College Graduate Training Pro- 
gram — see the Placement Director 
of your college or university to yet a 
copy of the booklet “LIFE-TIMI 
CAREERS WITH YORK For 
specific information as to how you 
and YORK might fit together for the 
years ahead,-write: Training and 
Education Department, York Cor 
poration, York, Pennsylvania. 


YORK 


CORPORA T 


1 O N 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


Og & 








Although best known for design and production of world-famous 
aircraft like the Korea-famed F-86 Sabre Jet and the new, record- 
smashing F-100 Super Sabre... North American Aviation also 


offers engineers excellent opportunities in other technical fields. 


North American needs engineers with imagination to help 
design and build the aircraft of the future. Other fascinating 
careers are created daily in its rapidly developing guided missile, jet, 


propulsion systems, electronic and atomic energy programs 


When you are ready to enter the engineering profession, consider 
the well-paid opportunities at North American. Meanwhile, 


write for information on your future in the aircraft industry. 


Contact: Your College placement oflice or write : 


Engineering Personnel Office 12214 South North American 
5701 West Imperial Highway, Lakewood Blvd., Aviation, Ine. 


Los Angeles Downey, Calif. Columbus 6, Ohio 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


fe Norru American Aviation. INC. 
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© “NPC” identifies an organization having over 
Fr nine years practical experience in the design % 
production of outstanding Die Castings in 
Aluminum, and Magnesium, produced for -¢ 
pressive cross section of American Industry. A g 
of experienced and imaginative executives, @ 
neers and technicians set the pace for the | 
role that New Products Corporation plays if 
application of the die casting process to a ¥ NEW PRODUCTS CORPORATION 
product: ie BENTON HARBOR, MICHIGAN 
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[ NEw | DEPARTURES OF TOMORROW 


z 


a 


ee “ . « on 


TOMORROW: Pick your favorite foods! Then this imaginary SUPER CHEF assembles your choice from a vast freezer storage, cooks it to perfection 
by infra-red ray and serves it by conveyor in a matter of seconds! 


Set the table . . . then set the dial! Future meals could be as easy 
as that with this miracle meal-getter. And, maybe tomorrow it will 
be a reality. 
When it is, New Departure will play an important part, just as it 
does in so many of today's work-savers. For example, you'll find 
New Departure ball bearings in almost every major appliance 
. and for good reason. They keep moving parts functioning 
smoothly, while requiring virtually no maintenance. They support 
loads from any direction... keep parts always in perfect alignment. 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT 


GM 


NEW) DEPARTURE 


BALL BEARINGS 








TODAY: The operation of many of today's con- 
veniences relies on New Departures. Specially de- 
signed, low-cost New Departure boll bearings in 
the hinges of this heavy refrigerator door make it 
swing open at the lightest touch. NOTHING #B@OLES CEKE A BALE 


THE CORNELL ENGINEER 





= aN OPPORTUNITIES UNLIMITED! 


ay, ; 
INS As an Engineer with a 


Pennsylvania Electric Utility Company 


, 


IT’S HERE! That wide-open field of challeng- 
ing job opportunities which you've dreamed 
of facing... trained to meet. As an engineer 
for one of Pennsylvania’s Electric Utility Com- 
panies you'll immediately find opportunities 
and responsibilities. You'll help develop new 
sources of power and build larger and more 
power facilities. You'll help to design bigger 
and heavier lines for transmitting power to 
industry, home and farms. 

Satisfying America’s need for electric power 
isa mighty big job... and one that is growing 
continually. You can grow with it in a respon- 
sible position limited only by your initiative 
and ability. 

Plan for a future FULL OF OPPORTUNI- 
I 1ES in a sound industry paying good salaries 
and in a State that can provide all the facilities 
lor a full and enjoyable life. Get the facts 
from the Electric Utility Company in the area 
where you would like to work and live, 
from your Placement Counselor, or write 
Pennsylvania Electric Association, 


State Street Building, Harrisburg, Pa 
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STRESS ad S7RAIN... 


A college student is one who en- 
ters his alma mater dressed in 
green and emerges as a senior 
dressed black. The intermediate 
process of decay is known as col- 
lege education. 
the only 
graduated and 


Thermometers aren't 
things thot are 
have many degrees without having 
any brains. 

Applicant: “I'm Gladys Zell.” 

Personnel Manager: “I'm happy 
myself, Have a seat.” 

* * ’ 

He: “Whisper those three little 
words that will make me walk on 
air,” 

She: “Go hang 


* 


yourself.” 
* 


| CxTON, 
alter Sunday service, 


the preache r’ 


cleaning up the pulpit 
took a peek at 
Along 
the left margin were instruction 
such as, ‘Pause here,” “VY pe brou 
here,” “Use ang vsesture,’ “Look 
upward,” 

Vear the nd was a long para 
opposite which the 
preacher had marked in large cap 
ital letterss ‘ARGUMENT WEAK 
HERE, YELL LIKE HELLI’ 


’ * ’ 


manuscript 


raph ol texts, 


Irate golfer: “You must be the 
world’s worst caddie.” 

Caddie: “Hardly. That would be 
too much of a coincidence.” 
afraid to use 
little 


Don't be 


brain, it's the 


your 
things that 


count, 
, * * 


The E.E.’s Lament 
Through the smoke and ozone 
fumes 
The student slowly rises, 
His hair is singed, his face is black, 
His partner he despises. 
He shakes his head and says to him 
With words so softly spoken, 
“The last thing that you said to me 


on 


‘I'm sure the switch is open’. 


. * * 


A chaperone is a force acting on 
a couple to maintain it in a state 
of equilibrium 


68 


After watching a drunk try to 
unlock the door to his house with- 
out success, a policeman went over 
and asked if he might handle the 
key for him. 

“No thanksh,” the 
chap answered. “| gotta pretty 
good hold on thish key. You try 
and grab the housh.” 


o * * 


inebriated 


“So your husband is one of the 
big guns of industry.” 

“Yes, he’s been fired 
times.” 


seven 


* * * 


| serve one purpose in this school 
On which no man can frown. 

| quietly sit in every class, 

And keep the average down. 


* * * 


Prof.: “Why 
vhen | call your name 
Student: “I nodded my head.” 

Prof. “You don't expect me to 
hear the rattle all the way 


don't 


y” 


up here 


do your 


ROTC Student: “Well, one piece 
fits me.” 

Supply Sgt.: “Yeah? Which one?” 

ROTC Student: “The necktie.” 

Funeral director to aged 
mourner: “How old are you??” 

“I'm 97; be 98 next month.” 

“Hardly worth going home, is 
it?” 

Th legend is told that in the 


days of ancient Rome an_ officer, 
called away to the wars, locked his 
beautiful young wife in armor and 
ave the key to his best friend, with 
the admonition: “If | don’t return 
n six menths, use this key. To vou, 
my dear friend, | entrust it.” 

len miles away from home, he 
saw a cloud of dust approaching 
and waited 

His frend, on horseback, gal- 
loped up, saying: “You gave me¢ 
the wrong key ’ 

es 

ENGINEER’S WHISKEY TEST 
20,000 volts across a 
pint. If the current jumps it, the 


product is poor. 


Connect 


If the current causes the precipi- 
tation of lye, tin, arsenic, iron slag, 
and alum, the whiskey is fair. 

If the liquor chases the current 
back to the generator, you've got 
good whiskey. 


a * * 


According to a story going around 
Western Eurcpe, one Prague resi- 
dent refused to join the outery 
against a new Stalin statue in the 
city’s public square. 


“Why not a 


“Tell give us shade in the summer, 


statue?” he said, 
shelter in the winter and an oppor- 


tunity for the birds to speak for us 


all.” 


* * * 


“Tley, Dad, I’m home from school 
igain,”’ 

“What the devil did 
time?” 


a vraduated.” 


* * - 


you do thas 


Vocational adviser to youth: 
“Your vocational aptitude test in- 
dicates that your best opportuni- 
ties lie in a field where your father 
holds an influential position.” 


* * om 
Advice to professors: “Vary the 
monotony.” 
* * 


wanted $100 sO 
badly he decided to pray for it. He 


The little boy 


prayed for several weeks, with no 
results; so he wrote a letter to God. 
[he post office finally forwarded the 
letter to the White House. ‘The 
President chuckled and ordered $5 
sent to the boy. The lad delighted 
that his prayers had been answered, 
in part at least, wrote a thank-you 
to God,*but added this P. S.: “I 
letter through 
Washington and as usual those bu- 


notice you routed 


” 


reaucrats deducted 95 


* * * 


Teacher (in Knelish //11) 
traight, 

Engineer: S-7-R-A-1-G-/1-7. 

Teacher: Correct. Now what does 


it mean? 


Spe ll 


Engineer: Without eineer ale 
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PHOTOGRAPHY AT WORK — No. 16 in a series 


In the Arma Visual Computer, a single control selects the 
Each slide 


contains pun hed code holes which automatically tune in 


desired chart from as many as 700 photo slides 


the corresponding Omni Bearing Distance station, The 


image of the plane is governed by a combination of the 


radio signals and the plane’s gyro instruments. 


Photography teams with electronics and adds 


new certainty to flight 


Now a visual computer pictures a plane’s 


precise position and heading on projected 
photos of aeronautical maps. 


Arma Division, American Bosch Arma Corp., 
working with the Air Navigation Development 
Board and C.A.A., has developed a valuable new 


aid in air navigation using photography. 


With it the pilot high above the weather, flicks 
a switch and before him appears a map of the area 
he’s over. On the screen a tiny shadow of a plane 
moves and shows eCXac tly where he is, where he’s 


heading and whether he’s on course. 


ig 

This spells added certainty. Even more! It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than by dog-legs 


on the beams. 


So again we see photography at work helping 
to improve operations doing it for CcComnmnenr¢ ial 
aviation just as it does for manufacturing and 


distribution. 


Photography works in many ways for all kinds 


of business, large and small. It is saving time, 


saving money, bettering methods, 

This is why graduates in the: physical sciences 
and in engineering find photography an important 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities 
at Kodak, especially in the development of large- 
scale chemical processes and the design of com- 
plex precision mechanical-electronic equipment, 
If you are interested in these opportunities, write 
to Business and Technical Personnel Department, 


Eastman Kodak Company Rochester 4, N. Y. 


Eastman Kodak Company, Rochester 4, N. Y. 
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Engineering futures in Technical Marketing — 


Use your engineering know-how 
in dealing with customers’ 


pP--——- 


For a professional career with business responsi- 
bility, investigate G.E.’s Apparatus Sales Training 
Program. You're trained in the branch of industrial 
selling most suited to your interests and aptitudes, 
to be a Sales Engineer, Application Engineer, 
Product Specialist, or Field Supervisor. 

As a G-E representative in one of the Company’s 
147 Apparatus Sales Offices in key cities, you work 
with customers to determine what design, new 
development or system will best serve their needs. 
The program offers—in addition to exciting district 
work-——career opportunities in the Company’s 
headquarters marketing and sales operations. 456.7 


MAIL COUPON FOR FULL INFORMATION 


G. E. MULLIN, JR. 

APPARATUS SALES TRAINING PROGRAM 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me your descriptive bulletin on the Apparatus 
Sales Training Program, GEZ-515A 


NAME 


DEGREE 


"ILLUSTRATION: Sales Engineer and customers discuss turbine rotor COLLEGE & YEAR 


construction. Glasses are factory safety measure. 


Progress /s Our Most /mportant Product 


GENERAL @® ELECTRIC 


ADDRESS 








